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IN THE UNI TED STATES DI STRI CT COURT FOR THE
NORTHERN DI STRI CT OF OKLAHOVA

W A DREWEDMONDSON, in his )
capacity as ATTORNEY GENERAL )
OF THE STATE OF OKLAHOVA and )
OKLAHOVA SECRETARY OF THE )
ENVI RONMENT C. M LES TOLBERT,)
in his capacity as the )
TRUSTEE FOR NATURAL RESOURCES)
FOR THE STATE OF OKLAHOVA,

Plaintiff,
VS. 4: 05- CV- 00329- TCK- SAJ

TYSON FOODS, INC., et al,

N N N N N N N N N

Def endant s.

VOLUME | OF THE VI DEOTAPED
DEPCSI TI ON OF FRANK COALE, PhD, produced as a
wi tness on behalf of the Plaintiff in the above
styl ed and nunbered cause, taken on the 15th day of
January, 2009, in the Cty of Tulsa, County of
Tul sa, State of Cklahoma, before ne, Lisa A
Steinneyer, a Certified Shorthand Reporter, duly
certified under and by virtue of the laws of the
State of Ckl ahona.
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% APPEARANCES (Whereupon, the deposition began at
3 FOR THEPLAINTIFFS:  Mr. Robert Nance 9:.04am.)
3 ey A Loy VIDEOGRAPHER: We are now on the Record for
Aé _T;J:z:_i OK 74119 the deposition of Dr. Frank Coale. Today is January
5 Mr. Trevor Hammons 15th, 2009. Thetimeis9:05am. Would counsel 09:04AM
8 A pitorney Senerd please identify themssives for the Record?
Z . Oklhoma City, OK 73105 MR. NANCE: Bob Nance for the State of
8 FOR CARGILL: Ms. Theresa Hill Oklahoma
9 fo%OCCZaéth gw MR. HAMMONS: Trevor Hammons for the State
10 Suite 400 of Oklahoma. 09:04AM
11 Tulsa, OK 74103
1P MR. HAMMONS: For the State of Oklahoma
4y | RSN o Ly e MR. McDANIEL: Scott McDaniel for Peterson
19 2L St on v
jil:3 MS. TUCKER: K. C. Tucker for the George's
FOR PETERSON FARMS:  Mr. Scott McDanie
13 Attorney a Law defendants. 09:04AM
16 gﬁg&h Boston MR. ELROD: John Elrod for Simmons.
1178 Tulsa, OK 74103 MS. HILL: TheresaHill for Cargill, Inc.,
18 FOR GEORGE'S: Ms K. C. Tucker Cargill Turkey Production, LLC.
13 AN G VIDEOGRAPHER: And on the phone?
22 ({ Fayetteville, AR 72701 MR. SANDERS: Bob Sandersfor the Ca-Maine 09:04AM
22 FOR CAL-MAINE: Mr. Robert Sanders defendants.
23 e L VIDEOGRAPHER: Thark you. The witness may
23 P. ©. Box 23059 be sworn in.
24 Jackson, MS 39225
24 (Viaphone) FRANK COALE, PhD
fé having first been duly sworn to tegtify the truth,
2 4
1 the whole truth and nothing but the truth, testified
2 INDEX asfollows
% DIRECT EXAMINATION
i WITNESS PAGE BY MR. NANCE:
2 Q  Dr. Coale, would you state your name for the 09:05AM
6 FRANK COALE, PhD court and jury, pleass?
9 A Frank Code
8 Direct Examination by Mr. Nance 5 Q  And how are you employed, sir?
g Signature Page 250 A I‘maprofr at the Universty of .Mar}.lland.
10 Reporter's Certificate 253 Q  Andwhat isit you teach at the University of 09:05AM
18 Maryland?
19 A I'mail cientist, and most recently I've
19 been teaching environmental science courses
11% Q Thisisyour first depostion in this casg;
13 correct? 09:05AM
14 A Firgt depostion ever, yes
15 Q Ever?
18 A Yes
]1lé Q But you'vetedtified once at the preliminary
2 hearing, preliminary injunction hearing in this 09:05AM
20 case; isthat right?
2% A Yes
23 Q Have you reviewed your testimony in that
%% hearing prior to being here today?
25 A Yes|have 09:05AM
3 5

2 (Pages 2 to 5)
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Q  Areyou satisfied with the testimony you gave?
A  Yes

Q  Okay. How long have you been at the
University of Maryland?

Q Dothey have any presence -- do these
defendants have any presence in the Delmarva
Peninsula?

A Not that | know of.

A  Fifteenyears 09:05AM Q Okay. Thenthat bringsustothiscase. When 09:08AM

Q  Okay. Haveyou had occasion to beinvolved in wasit you were approached about being involved in

the study of agriculture on the Delmarva Peninsula? this case?

A Yes | have A It wasNovember or December of 2006.

Q  Givemethe 30,000-foot overview of that. Q  And who approached you, sir?

A The 30,000-foot overview of my work has been 09:06AM | A | believetheinitial phone call came from Mr. 09:08AM

looking at agronomic oil fertility issues, nutrient Webgter.

management issues, the interface between Q | don't know Mr. Webster. Who does he work

agricultural production and water quality concerns. for?

Q  Okay. What isthereationship between A That'savery good question. We met a an

agricultural production and water quality concerns 09:06AM | office of Sidley Augtinin Washington, D.C. | 09:08AM

in the Delmarva Peninsula? presume.

A WEell, the goal isto manage nutrients on the Q Ishealawyer at Sidley Austin?

farm so that the farm has -- the soil has enough A | think 0. My guesswould be yes

nutrientsin it to produce maximum crop production Q  Tell meabout that meeting at Sidley Austin.

that the farmer -- whatever crop the farmer is 09:06AM A They akedif | could come meet with themto 09:09AM

growing and yet try to minimize the loss from that talk about nutrient management isuesin general and

farmland of nutrientsinto surrounding water bodies agricultural and nutrient issues At that time |

Q Isthereawater quality problemin the didn't know where thingswere going. | didn't have

Demarva Peninsula caused in part by agricultural any background information. We met for several

production? 09:06AM hoursand my -- what | remember about it was | 09:09AM
6 8

A Water quality problem surrounding the Delmarva think they were basically trying to see whether my

Peninsula? expertise had some relationship with the case they

Q Right. were working on developing.

A Youknow, the Chesapeake Bay isafocusarea, Q  Did you meet with anyone besides Mr. Webster?

whichthat areais-- there'salot of agricultural 09:07AM A | believe at that meeting wasa Mr. 09:09AM

land around that area, and the waters of Chesapeake Fitzgerald.

Bay are enriched with nutrients above levels that Q  Okay.

the water quality speciaigsthink they should be. A And TimJones There were one or two other

Q Okay. people present but | don't remember their names.

A And 0 there'sarelation because of landscape 09:07AM Q  Whodoes Tim Jones represent, if you know? 09:10AM

proximity. A Heworksfor Tyson.

Q Okay. Wheninyour career did you first have Q  Okay. What kind of questions did they ask you

any discussion with any employee of the defendants in that meeting?

in this case about those kind of issues, meaning A It wasvery general. What'smy experience

agriculture and water quality issues? 09:07AM with nitrogen, phosphorus, other nutrients used in 09:10AM

A Inthiscase? agricultural production systems, what's my

Q  They're probably listed on the caption if you experience with how those nutrients move through the

need to look. landscape and what'sthe impact on water bodies of

A Thefirg -- my first knowledge of thiscase nutrients that may or may not flow from the

was-- it was November or December of 2006. 09:07AM | landscape into the water body. | felt they were 09:10AM

Q Okay. Perhaps| wasn't clear. Look at the just trying to assesswhat my areas of expertise

caption and see who the defendantsare in this case. were. There were some areas, of course, during the

Have you dealt with any of their employeesin the course of the discussion where | didn't really have

Delmarva Peninsula prior to 2006 or 2007? much to offer to the questions they were asking.

A | don't believe 0. 09:08AM Q Did you get any sort of assgnment or 09:10AM

9
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engagement at the end of that meeting?

A No, | didn't. Asamatter of fact, it was
probably ayear |ater before | heard anything else
from them.

know. We've done these classes many times, and
there'svarious audiences, and | don't have aroster

of attendees

Q Wasthere anything in your preparation for the

Q  When did you next hear anything from them? 09:11AM | preliminary injunction hearing, as you looked at 09:13AM

A It wasayear later, probably December of '07. studies or whatever, that you didn't already know in

Q  What happened in December of '07 pertinent to agenera sense; did you learn anything?

this case? A Bascdly | had agenera understanding of

A Again, | believeit wasMr. Webster contacted what we covered before the preliminary injunction

me and told me about the preliminary injunction 09:11AM hearing. 09:14AM

hearing that was coming up, and he kind of explained Q  Have you been involved in the adoption of the

to me where they were going with that, and | didn't Maryland phosphorusindex?

know anything about it at the time, and offered -- A Yes | have

asked meif | would be interested in offering my Q  What wasyour involvement in that, sir?

expertise in trying to understand some of the 09:11AM A Well, | wasone of the individualswho 09:14AM

phosphorus index issues and soil phosphorusissues developed -- we cdl it the Maryland phosphorus site

that would be involved in that hearing. index. Jug alittle different terminology; means

Q  What did you say? the same thing. | wasinvolved in the devel opment

A | said, sure, yes of that and publication of -- writing the

Q  What did you do to prepareto testify in the 09:11AM publicationsto describe how to manage it and use it 09:14AM

preiminary injunction hearing? inthefield, and aswe talked about earlier, I've

A There were -- I'mtrying to remember what came been involved with holding training sessons for

at what point intime. Mogt of it was| reviewed individual swho want to become trained in how to use

work on phosphorus index principles, development and it.

application to understand how that would apply to 09:12AM Q  Sinceyour testimony in the preliminary 09:14AM

10 12

the purpose of that hearing. injunction hearing, what have you done to get ready

Q Do you teach classes at the University of totestify at trial?

Maryland on phosphorusindices? A Prepared thisdeclaration, thisreport that

A Teach extendon education classes, not was submitted, and in there it indicates several

undergraduate classoom on-campustype clases 09:12AM | documents| reviewed, consdered and included in 09:15AM

Q  What do you mean when you say extension ome cases to back up my opinionsup in here.

education classes? Q Let mehand you a document you will be

A Well, part of our role a the university, familiar with, and | will mark this as Plaintiff's

being aland grant university, isto offer education Exhibit 1. Pardon me. Hang on just a minute.

to the public, and for thismisson, our public are 09:12AM MR. McDANIEL: Isit okay withyouif we 09:16AM

individual sin the community who are dealing with mark the bottom of the gtickers Coale?

agricultural and nutrient issues whether it be MR. NANCE: Not at al.

farmersor consultants or advisorsor sate agency MR. McDANIEL: And either youcandoit or

personnel, federal agency personnel. So we've Lisacandoit. Thank you.

taught many training classesfor that population of 09:13AM MR. NANCE: I'll try to remember to do it, 09:16AM

student on phosphorusindex. and if | forget it, Il count onLisato doit.

Q  Haverepresentatives of any of the poultry Q Isthat acopy of your declaration in this

integrators attended any of those classes? case?
MR. McDANIEL: Bob, you mean the defendants A Yeslookslikeitis

inthiscase? 09:13AM Q  Okay. | naticeyou brought in a copy with 09:16AM
MR. NANCE: The defendantsin thiscase. you. Did you bring in a copy of the same thing?

A Not that | know of. A Yes Itlookslikeit'sidentica to the one

Q Haverepresentatives of any poultry industry | brought with me.

trade groups attended those classes? Q Okay. Dr. Coale, other than looking at the

A | can't answer that for certain. | don't 09:13AM declaration, did you do anything to get ready to 09:16AM

11

13

4 (Pages 10 to 13)

Page 4 of 166




Case 4:05-cv-00329-GKF-PJC Document 2203-8 Filed in USDC ND/OK on 06/05/2009

© 0 N O O b~ WDN PP

NN NMNNNNRRRRIERIERRRR R
O B WNERPO®©® OWMNO®U NMWNIERLRO

© 0 NO U A~ WDN PR

NNNNNNRRRRRIERERERR PR
O R WNRPRO®©OOWWNO®ODNMWNIERO

testify today?

A Yederday | sat downwith Mr. McDaniel and his
colleague, and thisbeing my first depostion, they

kind of walked me through how it would work and what

necessarily true.

Q  Yousayin Paragraph B, which is the next
paragraph down, the second sentence, in most
agricultura field production situations, sufficient

to expect, and then we walked through my declaration 09:17AM | quantities of micronutrients are available as a 09:19AM

and made sure | was comfortable with everything that result of organic matter, decomposition and mineral

was in there and we walked through some other, the weathering in the sail. Apart from the contribution

transcript from the Pl testimony and made sure | was of litter, would that be true generally of the soils

comfortable with that. in the lllinois River watershed?

Q  Okay, and areyou comfortable with Plaintiff's 09:17AM A Idont think I'm qualified to gpeak 09:20AM

Exhibit 1, which is your declaration? specifically about micronutrientsin the Illinois

A Yeslam. River watershed soils. | just haven't gudied them.

Q Le's, if wecould, Dr. Coale, turn to Page 3 Q Andif | say IRW, can weunderstand that |

of that declaration and look at the very top of the mean Illinois River watershed?

page. | believethat is Paragraph 3A of the 09:17AM A Yessdr. 09:20AM

declaration. Q Okay. Let'sturntothepageand look at

A Uh-huh. Subparagraph H, Dr. Coale. You say in thefirst

Q  Youhaveasentence, and I'm just going to line of that subparagraph that poultry litter isa

read it and then just ask you what it means, okay, heterogeneous mixture of various things. What do

if | could. It'sthe very top sentence. Contrary 09:17AM you mean when you say heterogeneous mixture? 09:20AM

to astatement presented in Section 4A of Dr. Gordon MR. McDANIEL: You did paraphrase hiswords

Johnson's expert report, and then it citesto the when you said various things?

report, it isincorrect to categoricaly equate the MR. NANCE: | did, yeah.

relative quantity of each essential plant nutrient MR. McDANIEL: Go ahead.

required by plants and the frequency of deficiency 09:18AM A Heterogeneous mixture meansit's not uniformly 09:21AM
14 16

of any specific nutrient in soils. Did | read that mixed. It'snot homogenous. It's-- it'samixture

correctly? that's not uniform acrosstop to bottom, east to

A Yesyoudid. west, north to south.

Q Okay. What did you mean in that sentence? Q  Later on about six linesdown you give an

A Simply | meanit'sincorrect to assume that 09:18AM example or you are talking about litter. It says-- 09:21AM

smply because a crop needsalarger quantity of a I'll read the sentence and then we'll talk about it.

particular nutrient, that the potential to have a For example, N isnot separated from the P and the P

deficiency for that nutrient ishigher than the isnot separated fromthe K. Did | read that

potential for having a deficiency of a nutrient correctly?

where the crop needsa amaller or less quartity of 09:18AM A Yesyoudid. 09:21AM

that nutrient for its growth. Q Andif wetalk about N, are we talking about

Q Letmegiveyouafor instance and seeif I'm nitrogen?

getting what you're saying. Plants need more A  Yes

nitrogen than they do zinc; isthat correct? Q  And Pisphosphorus?

A That'scorrect. 09:19AM A  Yes 09:21AM

Q Butisyour point herethat it would be Q AndK ispotassum?

incorrect to say that it's more likely you're short A  Yesitis

of nitrogen than zinc just because it needs more? Q Okay. Sodol understand correctly that in

A Well, fromasoil fertility, that'savery poultry litter, you can't separate the nitrogen from

difficult example you gave because zinc and nitrogen 09:19AM | the phosphorus and the phasphorus from the 09:21AM

arevery, very, very different in how they behave, potassium, for instance?

but in generality if you have anutrient that you A Asit'smanaged on the farm?

need alarge quartity of, in your example nitrogen, Q Correct.

saying there'sa higher probability of having a A That'sabsolutely correct. You have to manage

nitrogen deficiency than azinc deficiency isn't 09:19AM it asawhole, asan entity of itself. 09:22AM

15
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Q Isthereany way off the farmto separate
these particular congtituents?

A Oh, I'maureit can be done, but | don't know
how to doit.

theresavariable range.

Q Okay, and do| remember correctly that the
plant need for nitrogen is greater than the need for
phosphorus, and let's just talk forage cropslike

Q Okay. It'snot your areaand you're not going 09:22AM | we're going to be dealing with in the IRW. 09:24AM
to offer any testimony on that? A Forage grasses not legumes Forage grasses,
A No, I'mnot. yes, the primary demand would be for nitrogen. They
Q Okay. Thenyou say -- the next sentenceis, need alarger quantity of nitrogen in the forage
farm management decisions regarding utilization of grass
poultry litter nutrients must be based on the most 09:22AM | Q  And if you meet the nitrogen need for forage 09:25AM
efficient and effective use of the single product grasseswith litter, you're going to over apply for
poultry litter. Did | read that right? phosphorus asa general rule?
A Yesyoudid. A Asageneral rule, if you are applying litter
Q Okay. What did you mean by that sentence, to apasture to supply the pasture with the nitrogen
sir? 09:22AM it needsfor maximum productivity, whether or not 09:25AM
A When youre making farm management decisons you're applying the right amount of phosphoruson it
about how to utilize the poultry litter that you depends on the soil test level phosphorus -- excuse
have available on the farm, you can't break it up me, il test level -- phogphorus soilstest level
into its component congtituents of potassum or of the il iswhat I'mtryingto say. Soinsome
phosphorus or nitrogen and put the potassium one 09:23AM | cases yes in some cases, no. 09:25AM
place and the phosphorus another place and nitrogen Q Higtorically part of the problem we're dealing
another place. That goesalongwith being a with hereisthat people have used litter to meet
heterogeneous mixturein asingle entity. So you their nitrogen need and over applied phosphorus?
make a decision about how you are going to utilize MR. McDANIEL: Object to the form.
it based on having to utilize the whole intact 09:23AM A Dol continue? 09:25AM
18 20
product and not break it up into its congtituents. Q  Youcangoahead and answer the question.
Q  What doyou mean when you say it must bethe MR. McDANIEL: If you understand the
most efficient use? question, go ahead.
A Wadl, itsavaluable product, so you want to A Could you repeat the quegtion, please? | got
use it the mogt efficiently you can on the farm to 09:23AM alittle confused there. 09:26AM
help enhance crop growth, and you don't want to use Q Higtorically part of the problem we're dealing
it in amanner where you are not getting the most with in thislawsuit isthat people have used litter
benefit from it on the farm, and that's what | mean tomeet the nitrogen need of the forage and have
by efficient. over -- and consequently over applied phosphorus?
Q  What doyou mean when you say you must get the 09:23AM MR. McDANIEL: Same objection. 09:26AM
most effective use? A Okay. | don't have firsthand knowledge of
A I'd say they would be synonymous with what farmersinthe IRW did. | know, based on my
efficient. firsthand experience of poultry litter utilization
Q Again, in very general terms, Dr. Coale, would in other partsof the country, that in pag years
it betruethat theratio of nitrogen to phasphorus 09:24AM recommendations were to apply litter to supply the 09:26AM
in litter isapproximately oneto one? nitrogen needs of the crop without much regard given
A Invery generd terms, that may be the to what the phogphorus supplying the litter was.
ballpark it isin, but, of course, if you are trying Q Theproposition | put forward in that question
to do the most efficient and effective management, isnot an alien oneto you in your profession, is
you have the litter analyzed so you know exactly 09:24AM it? 09:26AM
what you are dealing with so you know the -- what MR. McDANIEL: Object to the form.
the pounds per ton of nitrogen, phosphorus, A | believeit hashappened in the pad.
potassium are available from that litter, but to Q Okay. Areyou suggesting it hasn't happened
make an overall assumption, boil down all that data in the lllinois River watershed?
together, it'sroughly in that ballpark because 09:24AM A No, sr, I'm not suggedting that. 09:27AM

19
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Q  Okay, but you haven't personally gone out and
seen what farmers have done in the Illinois River
watershed?

A That'scorrect.

can kind of come to an understanding. Thereare
some fields, for instance, which are smply
inappropriate for the use of litter by virtue of
their dope or the shallowness of their sail or the

Q  Okay, but it's something -- the use of litter 09:27AM rockiness or the prone -- pronenessto flooding and 09:30AM
for nitrogen needs and the over application of thingslikethat; isthat afair statement?
phosphorusis something you're familiar with in your A Yes Frombothapractical and froma
professional work? management point of view, yeah, you wouldn't want to

MR. McDANIEL: Object to the form. do that.
A Inmy professonal work, inthe past 09:27AM Q Okay. Unlesswe say differently, can we 09:30AM
recommendations, | mean past decades ago, we were assume that in our discussion today, we are talking
recommending applying litter based on the nitrogen about fields where it's appropriate to apply litter?
needs of the crop, and | am aware of timeswhen that 1'll ask you about pastures and applying litter, and
resulted in application of phosphorus more than the let'sjust assume, can we, that we're talking about
crop would need by recommendation. 09:27AM appropriate locations? 09:30AM
Q Inyour professional field, isthat a common MR. McDANIEL: Let me-- | object to the
understanding or isthat something you'retelling me form of that question in asking that that be assumed
isjust something that's happened in a few instances throughout the deposition. Go ahead.
you know of? A | would prefer that we specify aswe go
A | think it happensfairly commonly. 09:28AM through here because | want to be catious| don't 09:31AM
Q  Okay. Now, back to Subparagraph H there on misypesk. So there are some -- I'd rather say where
Page4 -- other redrictionsdon't limit litter application.
A Hdidyousay? I'd rather we specify aswe go.
Q H,yes Q Okay. It'sgoing to make for longer
A Okay. 09:28AM questions. 09:31AM

22 24

Q  Whydid you talk about farm management A Wdl, | want to make sure | understand where
decisons? we are going.
A Because asareference to farm management Q Allright.
decisons, based on utilizing the litter inafarm MR. ELROD: Y ou sure you've never given a
operation, litter isbeing produced on the farm. 09:28AM depogition before? 09:31AM
You utilizeit onthe farmto -- initsmost A No,4dr.
efficient manner. So that's part of the whole farm MR. NANCE: Pretty good first time out of
management ishow to utilizeit efficiently. the box, isn't he?
Q  If you were managing the whole watershed, MR. ELROD: Yeah.
would you still want to get the most efficient and 09:28AM Q Allright. Dr. Coale, what if the most 09:31AM
effective use of litter? efficient and effective location to use litter where

MR. McDANIEL: Object to the form. thereareother restrictionsthat don't apply isnot
A My undersanding isthat the litter would on thefarm whereit's generated?
il be managed at the farm level, so my comments A Theproblemisyou may be ableto utilizeit
were based on managing litter at the farm level. 09:29AM on asituation on afield where it's not the most 09:32AM
Q  Would the most efficient and effective use of efficient and effective, but it isan -- the next
litter be, at least asregards nitrogen and step down in efficiency and effectiveness, and so
phasphorus, on the location that is otherwise you're making adecision that it's il effective,
appropriate for litter in terms of dope and the maybe not theideal scenario, but it's ill
soil and all of that, where there isa need for both 09:29AM effective, and it might be a reasonable place to 09:32AM
nitrogen and phosphorus? apply it.
A Themog efficient use of litter would be Q But you say it must be managed?
where there would be aneed for both nitrogen and A wdl -
phosphorus by the crop you are trying to grow. Q Must bebased on the most efficient and
Q  And let'stalk about something here just sowe 09:29AM | effective use. 09:32AM

23
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A Thatisavailable. Sothe most efficient and Q Islitter ever moved from one entire watershed
effective scenario that's available to that farmer. to another entire watershed to improve water
That farmer might not have the panacea of the best quality?
position to apply it, but within his options, we A Yes
recommend he assess his options and within his 09:33AM Q  And would you endorsethat if you got the most 09:35AM
options, apply it in the best, mogt efficient and efficient and effective use of thelitter?
effective manner that he has available. Every farm MR. McDANIEL: Object to the form.
isdifferent. A Thefirg stepin making that evaluationis
Q Areyou wedded in your professonal work to canit be used effectively locally on the property
thenation that the decision isgoing to be made by 09:33AM where it was generated, and then if you can, you 09:35AM
afarmer? come up with a management plan to try to meke it be
A My roleand job isto advise farmersto make used effectively there. If that provesto be
the best decisions they can make. impossible, then you look at the next step, whichis
Q Doyou ever advise people who manage moving it somewhere else.
watershedsat a higher level than afarm? 09:33AM Q Andif you -- well, at what point -- I'm 09:36AM
A  Yes puzzed because you say pretty categorically farm
Q Whoarethase people you advise? management decisions regarding utilization of
A Itcanvary. Stateregulatory agencies, poultry litter must be based on the most efficient
watershed groups. and effective use of the single product, poultry
Q Givemean example of awatershed group you've 09:33AM litter. Areyou telling methat farmers are making 09:36AM
advised. decisonsthat aren't the most efficient and
A The-- | forget the -- atributary strategy effective use of that litter?
team. In Maryland there's called tributary teams. A No. I'msaying, like | mentioned before, most
There's groups of individuals, business efficient and effective use based on the options
professionds, farmers, scientists, advisors who 09:34AM they have available to them. Okay? On their own or 09:36AM
26 28

work on certain segments of the watershed and come leased or managed property, they may not have --
up with plans how we should best manage this water, they may have an optionto utilizelitter that's
their section of that watershed, and we advise those just fine, it may be a very good utilization, but
people. they may be in a stuation where they don', and if
Q Dothose people ever movelitter off afarmto 09: 34AM that'sthe case, then they would be looking for an 09:37AM
aplacewhereit isused in the mogt efficient and alternative utilization ste, and that may be on
effective manner? their farm, on an adjacent farm or there'san active
A Those people in those tributary strategy manure trangport program that's subsdized --
groups don't move litter. They come up with plans. talking about the state of Maryland now -- where
They don't move litter. 1've worked with farmers 09:34AM ome atessubsdizestransport. So if they decide 09:37AM
who do move litter from one field to another field it'sworth their while to have athird party ship it
or from one part of the watershed to another part of to another farmwho can utilize it efficiently, they
awatershed because they can't find an efficient way may be worth -- from their business point of view,
to useit on their property. that may be their best option.
Q Okay. Doyou work with farmerswho ever move 09:34AM Q Sointherea world where you practice -- 09:37AM
litter out of awatershed to another location where A Uhhuh.
it may be most efficiently and effectively used? Q  --farm management often doesn't get the most
A Yes efficient and effective use of litter in the sense
Q Isthat an appropriate thing agronomically? that the litter is put where there is a need for
A Therestimeswhenitis. 09:35AM both nitrogen and phosphorus? 09:37AM
Q Isthat an appropriate thing environmentally? A Oftentimeslitter isapplied where there's not

MR. McDANIEL: Object to the form. both a need for nitrogen and phosphorus on that
A Moving litter from one subwatershed to another field.
subwatershed is often done to help protect water Q Okay. Asamatter of your professional
quadlity. 09:35AM opinion, would you believe that that would be true 09:38AM

27 29
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in thelllinois River watershed aswell asin
Maryland?

A | believein some fieldsit would beand in
some fieldsit wouldn't be. | think it would be

journalsand studies come acrassany reportswhere
STP levelsin the IRW have been raised very high by
commercial fertilizer?

A I'mnot aware of that.

very ste specific. 09:38AM Q Arethereany other mechanismsthat might be 09:40AM

Q You'velooked at the data on some of the STPs at work in the IRW to create the high kind of STPs

in thelllinois River watershed, haven't you? we seein some sitesthere?

A | havelooked at some of that data. A Fromwhat I've learned about management of

Q  And doyou dispute Dr. Johnson's opinion that soilsin the IRW, no, | can't think of any that

those levated STPs are caused by over application 09:38AM | would be commonplace. 09:41AM

of phosphorus from litter? Q Okay. Isthereany circumstance, Dr. Coale,

A Again, | don't have any firsthand knowledge of whereyou would be ableto uselitter, for ingance,

that, but based on what I've been told about how -- in adifferent watershed whereit could be

what the production sequence and what agricultural efficiently and effectively used, in the sense of

production in the IRW islike, then one, you know, 09:38AM meaning both nitrogen and phosphorus, that would 09:41AM

possible scenario would be that there would be maximizethe economics of an out-of-water shed farm?

elevated phosphorus on some sitesin the soil dueto A That would be amatter of -- if I'm maximizing

pat litter applications. economics, that would be amatter of what the cost

Q  What arethe other plausible ways that STP of different sources of nutrients were for that farm

would get so high in this watershed? 09:39AM that was out of the watershed. If it was more 09:42AM
MR. McDANIEL: Object to the form. financidly efficient, cheaper for the farm that's

A Well, again, it'sgoing to be a ste-by-dte outside the watershed to transport litter from a

determination. It could have been fieldswhere different farm inside the watershed to satisfy the

commercial fertilizer has been over applied and a crop they're growing outside the watershed, nitrogen

higher rate of P application, and then for alesser 09:39AM and phosphorus needs and use litter to do it, then 09:42AM

30 32

P application was needed and elevated the soil test it would be a good business decison for the farm

Plevel. outsde the watershed. On the contrary, flip Sde

Q Dofarmersin Maryland typically pay for of that would be that if the farm outside the

commercia fertilizer and drive the STP up that watershed could purchase nitrogen fertilizer,

high? 09:39AM commercial fertilizer or phogphorus from commercial 09:42AM

A 1would not like to think it wastypical, but fertilizer from a fertilizer dealer to supply the

I know it has happened. needs of hiscrop at alower rate, alower cog,

Q Okay. It would -- would it befair to say then it wouldn't be efficient.

that that would be an exception rather than arule Q  Okay. Agronomically arewe getting the best

as amechanism for getting an extremely high STP? 09:39AM | useof poultry litter if it's used on a pasture 09:43AM
MR. McDANIEL: Object to the form. where other restrictions don't apply and wherethere

A It realy dependson -- now you brought up in isaneed for both nitrogen and phosphorus?

reference that question wasin Maryland. It'svery MR. McDANIEL: Object to the form.

different agricultural production sysems. There A Again, I'll go back to the decison the farmer

are some where it was sandard practice to raise 09:40AM ismaking on hisfarm. 09:43AM

s0il phogphorus levels extremely high with Q I'mjust talking agronomics at this point.

fertilizer additions over the years. That It'sjust an agronomic question.

doesn't -- in my knowledge doesn't apply -- can't be A Genera agronomics, if you can satisfy two

applied to Stuationsin the IRW. Hopefully those nutrients need of the crop, whether nitrogen or

practices have sopped now. 09:40AM phosphorus nutrient need, with the application of a 09:43AM

Q  Areyou persondly aware of any instancesin sngle material, poultry litter in this case, yes.

the IRW where commercial fertilizer has been Q  Environmentally isit better to apply poultry

employed to drivethe STP up very high? litter on a pasture where other restrictions don't

A Persondly, no. apply wherethereis aneed for both nitrogen and

Q Haveyou in your professional research and 09:40AM phosphorus? 09:44AM

31
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MR. McDANIEL: Object to theform.
A Thepotential environmental ramifications of
applying litter on a pasturefied isgoing to be
extremdy site gpecific, extremely dependent on the
conditions of thet fidd and that application, that 09:44AM
| don't think you can make a blanket statement

saying yesor no. It'sgoing to be depending on the

gte.
Q I'mtalking about a site now where other
restrictionsdon't apply. 09:44AM

A | understand that.

Q Okay. Isit environmentally better to put

litter wherethe STP islower or environmentally

better, all things being equal, where STP is higher ?
MR. McDANIEL: Object to theform. 09:45AM

A Again, it'sste specific. Some cases, some

stesit wouldn't make any difference. In other

Stesit might make adifference. That risk to the

environment has to be assessed on the Ste-specific

basis 09:45AM

Q Soyou'renct willing to say, all thingsbeing

equal in siteswhere no other restrictions apply,

that it's environmentally better, two identical

fields, to place thelitter on a site with low STP

than high STP? 09:45AM

34

being the STP levels.
A Well, then you also mentioned about using the
phosphorusindex to assessthe site.
Q I meanif--and| did that, Doctor, because
you're hung up on site-specific assessments. 09:47AM
A Yeslam
Q I'mtelling you for the purpose of this
question -- thisisa hypothetical question. For
the purposes of this question, these fields are
identical in every respect except the STP level; one 09:47AM
is 30, the other is 300.
A Uh-huh
Q  Whichisthe better environmental placeto
apply thelitter?

MR. McDANIEL: Object to the form. 09:47AM
A And we asess environmental risk usng a tool
like a phosphorusindex tool; correct?
Q  If youwant to, however you want to doit.
A | would use the output from that assessment
tool to tell me which wasthe mos environmentally 09:48AM
sengtive dte.
Q  Asbetween those two identical fields,
different only in their STPs, what would any
phosphorusindex you want to use say would be the
better placeto put the litter? 09:48AM

36

MR. McDANIEL: Objection. It'sasked and
answered.
A Again, | think you have to assesseach gite,
and | think you can't make a blanket statement like
that. 09:46AM
Q  Assumefor purposes of my question you have
assessed the site using any phosphorusindex you
want to use --
A Uh-huh
Q - andtheyareidentical, and they are sites 09:46AM
where no other regtrictions apply, the only
difference between the two sitesis one hasan STP
of 30 and the other hasan STP of 300.
A Okay.
Q  Whichisthe better environmental application? 09:46AM
MR. McDANIEL: Object to the form.
A Thegoa of aphosphorusindex assessment, a
generd overall goal isto beingdructive. Sowhen
you do the assessmert, it advisesthe assessor of a
relative risk for phogphorusloss So if everything 09:46AM
edseisequal and the relative risk outcome as
predicted by the phosphorusindex tool isequal,
thentherisk isequal.
Q Waell, | didn't say the assessments were equal.
| said the fields were the same, the only difference 09:47AM

35

MR. McDANIEL: Object to the form.
A | cant answer that because | have seen the
phosphorusindex used on soilsthat had elevated STP
levels, which the outcome of the phosphorus index
asesament said there was negligible environmental 09:48AM
impact, and | have seen the phosphorus site index,
phosphorusindex used on soilsthat had a much lower
0il STP level where the outcome of the phosphorus
dteindex was-- the potential risk washigher. So
it really isavery difficult scenario that | don't 09:48AM
think I can give you a straight answer to other than
to follow the recommendation of the output of a
phosphorus index assessment on that sSte.
Q  Youredizeweredoing a mental experiment
here? | mean, do you understand that's what we're 09:49AM
doing?
MR. ELROD: Doing what?
A | don't understand what that means.
MR. McDANIEL: What | understand we are
doing isasking very grosdy broad hypotheticals, 09:49AM
but you can characterize it asyou wish. Go ahead.
Q Youand | aredoing amental experiment here,
okay, and 1'm not asking about any field that you've
ever looked at in thered world.
A Uh-huh.

37
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Q I'masking about two fieldsthat are
completely identical -

A Okay.

Q - inevery respect except the STPs of the
sail. 09:49AM
A Right.

Q Let'sbreak it downin smaller bytes. The
Maryland phosphorus site index --

contributing factor to the overall assessment.

Q Soyou'retelling me two fields with identical
erosion factors would result in the same rating even

if the STP level was 100 times?

A They may. 09:52AM
Q  How often doesthat happen in the real world?
A Youoffered ahypothetica, and | wastrying

to seeif | could think of on the spot where the

A Uhhuh. hypothetical would not be true, and that's-- |

Q --twoidentical fields-- 09:49AM offered that case where thismay be acase that's 09:52AM

A Uhhuh. not true. So | don't want to categorically say that

Q  --different only in their STPs? it'sawaystrue.

A Correct. Q  Okay, but for the counter hypothetical you've

Q  Howwould the Maryland site index rate the given me, would my hypothetical be true, that you

risk of phasphorus loss between the low field and 09:50AM | would get a higher risk from a higher STP in these 09:53AM

the high field? two identical fields where there are no other

A Numericaly the output from the phosphorus limiting factors?

steindex would rate the field that had a higher MR. McDANIEL: Object to the form. It's

il test level a ahigher numerical risk thanthe been asked and answered multiple times

lower STPfield, but that doesn't mean once you have 09:50AM | A Not categorically al the time because | can 09:53AM

ahigher -- once the numerical number is calculated, think of stuationswhere it wouldn't happen.

you eval uate that by how it fallsinto broad Q  Other than the erosion situation, where would

categoriesof risk. That numerical output may be it not happen?

numerically higher, but it doesn't necessarily mean MR. McDANIEL: Same objection.

it'sbounced into the next higher category of risk. 09:50AM A That'sthe mogt logical scenario | canthink 09:53AM
38 40

Q Sotherearecategoriesin your phosphorus of right now. | can't think of another one.

steindex aswell asa numerical rating? Q Okay. Dr.Coale, if cost werenat afactor,

A  Correct. would it be agronomically best to uselitter on that

Q Let'smakeit alittle easier. Same two field whereboth nitrogen and phosphorus are needed

identical fields, no other restriction applied. The 09:50AM and thereareno other limiting factors? 09:54AM

STP on oneis 30 and the STP on the other is 3,000. MR. McDANIEL: Cost to whom?

A Okay. MR. NANCE: To thefarmer.

Q  Would there be any different output in terms MR. McDANIEL: Object to the form.

of the broad categories your Maryland site index A I'mtrying to think of a scenario where cost

uses? 09:51AM isnot afactor. That's awaysafactor. 09:55AM

A Thebottomlineis| don't know. Let megive Q Okay. Here'sthescenario: Federal court

you an example. Can| do that? saysthe defendantspay to transfer it. Thefarmer

Q Please. isout no money.

A Okay. If thesetwo identical Steshad a A Okay.

severely high eroson potertial, okay, then the risk 09:51AM MR. McDANIEL: Wait aminute. Finish your 09:55AM

may be extremely high for phosphorus|osses on both question, Bob, so there'sa clear Record of what the

of them smply due to the erosion factor, which question is.

has-- which would totaly overwhelm the importance Q Heresthequegion: Inacircumstancein

of the il tes Plevel. So you got to bereally which the defendantsare ordered by the court to pay

careful when you're -- that'swhy these assessment 09:52AM for thetrandfer of thelitter -- 09:55AM

techniquesare built with many different factorsin A Uh-huh.

them because there can be asingle factor that Q --sothefarmer doesn't bear the cost of

override all the others, in this case maybe eroson. transport -- we'll break it down -- isit

There may be other factorswhich override the other agronomically better to usethelitter on afield

ones STPlevel isnot alwaysthe dominant 09:52AM where bath nitrogen and phosphorusare needed and 09:55AM

39
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there are no other factorsthat limit the use of
litter there?

MR. McDANIEL: Object to the form.
A Okay, and 0 | get the terminology right, I'm

somewhere else and apply it, and that was a scenario
where the assessment was made that there wasn't a
high risk for phosphorusloss

Q  And under those circumstances, you'rewilling

assuming when you say defendants, you mean the 09:55AM | to give up your categorical statement that farm 09:59AM
defendantsin thiscase; isthat -- management decisions regarding utilization of
Q  That'smy question, yes. poultry litter nutrients must be based on the most
A Okay. If there'sno financia burden onthe efficient and effective use of the single product?
farmer -- MR. McDANIEL: Object to the form. It's
Q Right. 09:56AM argumentative. 09:59AM
A - and he'sassessed his property and he A What I'm saying isfor that scenario, that is
doesn't have a very efficient utilization scheme on hismogt efficient and effective use that he has
his property and it doesn't cost him anything to available.
have that litter trangported somewhere else and he Q Butit'snot themost efficient and effective
doex't need it agronomically on hisproperty, then, 09:56AM use of thelitter because he doesn't need phasphorus 09:59AM
yes, that could work out agronomically. on his soil?
Q Okay. Same question -- we'll ook at it from A Inthat scenario he doesn't need phosphorus on
alittle different angle. Suppose the court orders hissoil, correct.
the defendantsto pay for the transport and thereis MR. NANCE: We've got afive-minute
afield that is-- has otherwise no restrictions on 09:56AM warning. Let'stake aquick break and let him 09:59AM
use of litter and it has a need for both nitrogen change tapes.
and phosphorus - VIDEOGRAPHER: We're now off the Record and
A Uhhuh. it's10:01 am.
Q - andthefarmwhereit's being produced has (Following a short recess at 9:59
high phosphorus. 09:57AM am.,, proceedings continued on the Record at 10:15
42 44

A Okay. am)
Q Isit environmentally better to moveit to the VIDEOGRAPHER: We are back on the Record.
field that needs both nitrogen and phosphorus? Thetimeis10:16 am.

MR. McDANIEL: Object to the form. Q Dr. Coale, before we broke to change the tape,
A Well, the farmer isgrowing pasture graseson 09:57AM you were telling me that the producer who got the 10:15AM
hisfarm. Where the litter originatesill is litter from his house or whatever would have to
going to need nitrogen to supply nitrogento his replace the nitrogen he needed with commercial
pasture crop. So he hasaneed for nitrogen, and if nitrogen if the litter went somewhere else; do you
he can use thet litter onthat -- on those fields remember that?
and supply the nitrogen he needsto the crop and can 09:57AM | A Yes | do. 10:15AM
demongtrate that using a site phosphorusindex Q Okay. Let'sthink about that alittle
assessment tool or something can demondrate that further. Our out-of-watershed field that'sthe
there'snegligible risk of phogphorusbeing lost to potential destination in our thought experiment here
the environment, then he would be well served to use needs nitrogen and phosphorus; right?
it on his property to supply the nitrogen needed for 09:58AM A That'sthe assumption, it needs both. 10:15AM
that forage. Q That'stheway | set it up; right?
Q  Sothe status quo would remain; he would till A Okay.
be using it where it was being produced even though Q Sothefarmer that ownsthat field is having
there'saneed for it most efficiently and to put on commercial nitrogen if he wantsthe
effectively somewhere ese? 09:58AM growth? 10:15AM
A Thereason| offered that scenario wasthe A Correct.
farmer will ill need nitrogeninput for his Q  And he'shaving to put on commercial
pasture grasses, therefore, he would -- if he didn't phaosphorus; right?
use the litter there, he would bein a stuation of A That would be the recommendation, yesh.
having to purchase a nitrogen source fertilizer 09:58AM Q Okay. If thelitter were moved fromthe 10:15AM
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producer in the high phosphorus location to the
field in the low phosphorus location --

communicated with other designated expertsin this
cas, that'sfine. | don't have any problemwith

A Uhhuh. him answering that.
Q  -- somebody would only have to buy nitrogen; MR. NANCE: Well, I'm asking about any
right? 10:16AM expert who might tetify. 10:18AM
A Inthat scenario, yes. The producing farm MR. McDANIEL: Well, | object.
would only have to buy nitrogen. A | jug don't know who isgoing to tedtify and
Q Okay. Instead of the receiving farm having to who's not.
buy bath nitrogen and phasphorus? Q  What PhD leve scholars, whether they are
A Yes 10:16AM expert witness or not, have you talked about -- have 10:19AM
Q  Which situation is environmentally better? you talked with about this watershed?
MR. McDANIEL: Object to the form. A I've had telephone conversationswith Billy
A Again, and thisisthe recommendation we used Clay. I've had telephone conversationswith Dr.
in stuations |'ve been involved in where we have Dicks. | can't remember hisfirst name.
manure being trangported froma producing to a 10:16AM | Q D-I-C-K-S? 10:19AM
recelving farm. Both farmsat both ends both the A | believe that'show it'sspelled, yes Those
recelving farm and producing farm have to be under a are the only onesthat | -- my recollection isthat
nutrient management plan, where the receiving farm may have local knowledge.
hasto document that there isnot going to be-- in Q Haveyou talked with Dr. Sharpley?
most casesthey used the phogphorusindex to show 10:17AM | A Yes 10:20AM
that they're not going to be causing an Q Hesnow at the University of Arkansas?
environmental concern by putting the litter on the A Correct.
recelving farm. So, again, it dependsonwho is Q  Haveyou talked with him about the watershed?
recelving it and what that landscape ste and what A  Yes
thosefieldsarelike. 10:17AM Q  What haveyou and Dr. Sharpley talked about 10:20AM
46 48
Q  Eventhough the receiving farm is putting on about the watershed?
bath nitrogen and phosphorus anyway? A Let metakethat back. | misspoke. Not
MR. McDANIEL: Same objection. specifically about the IRW. We've talked
A Thereceiving farm should be managed within a professionally about the phosphorusindices and
nutrient management plan, yes 10:17AM those kind of things. 10:20AM
Q  InOklahomaand Arkansas do you need a Q Did Dr. Sharpley indicate to you that he might
nutrient management plan if you're not using litter? tegtify?
A | don't know what the regulationsor rulesare A No. Asamatter of fact, he laughed when he
regarding that, but it'sa good management practice. learned that | was. He said good luck.
Q  Towhat extent have you personally been in the 10:17AM | Q  What haveyou talked to Dr. Clay about? 10:20AM
Illinois River watershed and looked it over? A Hesbeeninvolved in acouple of conference
A | don't know that I've ever been there. callswhere multiple individual s were involved, and
Q  Toyour knowedge, will the defendants have an my -- what | gleaned from those conversations from
expert testify who has been to the Illinois River hisinput was getting afeel for what's common
watershed? 10:18AM practice in the IRW and what farming operations are 10:21AM
MR. McDANIEL: Object to the form. typically like acrossthe watershed and practical
A | believe they will. assessment.
Q  Whowould that be? Q  And what about Dr. Dicks?
A | don't know who isscheduled to tedtify. A Dr. Dicks, our conversations were basically
Q Haveyou talked to any expert like that? 10:18AM based on his conducting a satigtical analysisand 10:21AM
A Whoisgoingto tegtify? asking, from my perspective, asa s0il scientist
Q  Who even might testify. whether | thought what he was doing made sense, and
MR. McDANIEL: WEell, he doem't have to that's basically what our conversation involved.
discusstalking to somebody who might testify. If Q Inyour profession, Dr. Coale, do you talk
they're desgnated -- if your quegtioniis, hashe 10:18AM about the advisability or the benefit of having 10:22AM
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poultry integrators be responsible for moving litter
to efficient and effective locations?

MR. McDANIEL: Object to the form, cdls
for alegal concluson.

where'sthe mogt effective and efficient use, what
isthe mog efficient use of poultry litter in
different Stuations, and if there is suggested by
the professon generally to sugges that the litter

A No. Bascaly if the scenario ariseswhere 10:22AM needsto be moved from Point A to Point B, then|| 10:25AM
professonally it's suggested that litter be moved have never been involved in deciding who should pay
from one | ocation to another, from my personal for that.
experience, that may be involved at agtate Q Hasanyonein your profession that you know of
regulatory level, and my -- again my persond recommended that the integrators be responsible for
experience in Maryland, | believe the poultry 10:23AM moving it? 10:25AM
companies have been involved in helping to fund that A Notthat | recall.
operation but not totaly. Q Whyisthat?
Q  What have the poultry companiesdonein A | just don't remember that conversation --
Maryland to help fund moving litter? that's something we really don't professonally
A I'mnot red clear onall the details of the 10:23AM don't -- haven't dedlt with. 10:26AM
program, the manure trangport program. It'srun Q  Why haven't you dealt with it?
through the Maryland Department of Agriculture. The A Well, | haven't beenin a stuation where |
Maryland Department of Agriculture subsdizesthe needed to. We badcally - if there'sastuation
trangport costs, and my understanding isthat the where -- again, my experience goes back to the sate
poultry companies bear a part of that cost. Whether 10:23AM | of Maryland where my firsthand experienceis In 10:26AM
it'sa percentage or absolute number, | don't know. that case, the State Department of Agriculture
Q Soaml| hearing correctly that in Maryland the decided that if we're going to encourage transport
taxpayers fund moving some litter? of litter from one farmto another farm, that the
A That'scorrect. best way to do that would be to offer a subsdy to
Q  And theintegratorsfund moving some litter? 10:23AM | subsdize the cogt of that, and my understanding is 10:26AM
50 52
A Well, | think it's both sources of funds that sate agency negotiated with the poultry
subsidize moving the litter. | don't think one load companiesto say, hey, lisen, will you help us pay
ispaid by one party and another load paid by for this, and the answer wasyes It didn't involve
another party. the stientigs and didn't involve the ressarchers.
Q  But thetotal programisfunded in part by 10:24AM It wasbadcaly apolicy decison at sate 10:27AM
taxpayersand in part by theintegrators? management level.
A Asl undergand it, yes Q Inyour profession, Dr. Coale, you do consider
Q Okay. Inyour profession, Dr. Coale, does the economics of the farm?
your focus on farm management decisions -- A  Yes
A Uhhuh. 10:24AM Q  Whydon't you consider the economics of the 10:27AM
Q - keep you from thinking about the integrators?
advisability of having integratorstake A Innmy professon asasoil scientigt, nutrient
responsibility for the litter? management specialist, I'mlooking at -- my primary
MR. McDANIEL: Object to the form, cdls role, visonisat thefarmlevel. I'msurethere
for alegal concluson. 10:24AM are agricultural economists who worry about 10:27AM
Q  Youcananswer. industry-wide ramificationsand financia
A No, it doesnot preclude that. ramifications. It'sjust something | haven't dealt
Q  Sowhat have you done to consider the with.
advisability of the integrators moving the litter? Q  Aren't there soil scientiststhat think about
MR. McDANIEL: Object to the form, cals 10:24AM | thingslike that, too? 10:28AM
for alegal concluson. A I'marethereare.
A I'vedone nothing in that area. Q  What dothey think about it?
Q  What about your profession generally? MR. McDANIEL: Object to the form.
MR. McDANIEL: Same objection. A | don't know.
A My professon generally istrying to assess 10:25AM Q  Butinyour devising and working with the 10:28AM
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phosphorusindex --
A Uh-huh
Q --youdon't even consider the appropriateness
of having theintegrators take responsibility for
the waste and move it where it might be the most 10:28AM
efficient and effective use?

MR. McDANIEL: Object to the form. It's
asking the witnessto render an opinion that's
something for the court to decide.
A That was't part of my thoughts 10:28AM
Q  And that'snot part of your profession's
thoughtsin using the phosphorusindex?

MR. McDANIEL: Same objection.
A Speaking broadly about my profession, that
professon of soil scientists nutrient management 10:29AM
specidigs generdly, broadly, no.
Q | think we kind of touched on this, Dr. Coale,
but on Page 4, Subparagraph |, you tell usthat the
primary reason farmers apply poultry litter to
pasturesis as source of plant-available nitrogen; 10:29AM
isthat right?
A That'scorrect.
Q I think we pretty much agreed tothat. And
that nitrogen isthe macronutrient that isrequired
inrelatively large quantities by grassforage 10:29AM

54

Q Okay. Youdon't know anything at all about

litter hauling out of the watershed?

A | don't know what isbeing proposed or what's

being done.

Q Okay. Soit would befair to say you won't 10:31AM

offer any opinion on that at trial?

A No, | don't expect to.

Q Okay. Turning the pageto Page5 at

Subparagraph J, Dr. Coale, why did you tell usthat

elemental phosphorus does not exist as an isolated 10:32AM

element in nature?

A Bascaly because some folks get confused with

what phosphorusforms exist in nature, and that's

jugt to clarify that elemental P doest.

Q Whoisconfused about that? 10:52AM

A Over my yearswith talking to various

individuals, some people from farmersto policy

mekersto advisors.

Q  Okay, and you agree with what Dr. Johnson says

about that in 3F, hisreport asindicated here? 10:52AM

A Right. | saidthat | agreed with that

datement.

Q Allright. What's phosphoric acid?

A It'sanacid that contains phosphorus

Q  Okay, and why are you mentioning it here? 10:52AM
56

plants; isthat correct?

A Correct.

Q Okay. Thenyou say, for some farmers poultry

litter isareadily available and cost effective

course of nitrogen fertilizer that enhancesforage 10:29AM
grass production and permitsincreased capacity to

feed and grow pasture-grazed beef cattle; right?

A  Correct.
Q  For what farmersisit a cost effective source
of nitrogen? 10:30AM

A For the farmer where the cogt of spreading the

litter that he has on his property islessthanthe

cog of purchasng commercial fertilizer at that

same nitrogen-supplying rate.

Q Arethereother farmersfor whichit'snot a 10:30AM
cost effective source of nitrogen?

A If thefarmer doem't have litter onthe

property or very close by and would be -- would have

to bear the cog of shipping it in from somewhere

elseto utilize, it may be chegper for himto 10:30AM
utilize urea or other purchased fertilizer.

Q Okay. What do you know about effortsto

transport litter out of the lllinois River

watershed?

A | haven't looked into that. 10:31AM

55

A Youaretaking Subparagraph K?
Q Yes gr. I'msorry.
A Again, because over the years people talk
about phosphoric acid and phosphorus interchangeably
with other forms of phosphorus and it'sjust to 10:52AM
help clarify what exigsand what doesn't.
Q Okay. What'sthe sgnificancein Paragraph L
there of saying that that list of substances are not
typically contained in commercial poultry litter?
A | wasasked to review thelig that Roger 10:52AM
Olsen presented in hismaterialsthat 1've
referenced here, and looking at that list that he
presented, based on my experience and recollection
of literature, et cetera, those items| listed below
there were entriesthat | had not counted being part 10:52AM
of normal poultry litter samples
Q And soyou arejust taking issue with what Dr.
Olsen said about that?
A Right.
Q Okay. Let meshow youwhat has-- |'vejust 10:52AM
marked as Plaintiff's Exhibit 2.
MR. NANCE: And sncethishasaBates
number onit, Scott, I'm not going to bother to
write that.
Q Thisissomething that wasin your considered 10:52AM
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materials, wasit not?

A | bdieveitwas.

Q Howdid you cometo have -- thiswas
originally a Power Point, wasn't it?

Q  Dr. Coale, we have talked about producers of
litter in the lllinois River watershed.

A Uh-huh

Q Do you know what percentages of the producers

A | bdieveitwas. 10:52AM of litter, | mean people who own the houses, in the 10:52AM
Q AndI'veprinted it off here so we can look at Ilinois River watershed apply litter on their own
it today. ‘How did you come to have this Power Point? land?
A | can't honestly say | can remember. It was A | don't know that.
part of alarge package of materials that were Q  Okay. Do you know if anyone on behalf of the
reported to mewhen | first was trying to get up to 10:52AM | defendants knows that? 10:52AM
speed before the Pl hearing. A I'mnot aware.
Q Andwhat wasin that package of materials Q Okay. Haveyou determined, Dr. Coale, how
besides this Power Point? much land in the lllinois River watershed -- what's
A ldontrecdl. Materidlscameinin severa our magic word -- could receive litter without any
batches, and | don't recall what elsewas in there, 10:52AM other restrictions applying, pastureland? 10:52AM
what camewhen. A No, | have not.
Q Wasthereany material that you looked at that Q Do you know if anyone has determined that on
has not been provided us as part of your considered behalf of the defendants?
materials? A | know that Dr. Dicksdid an esimation, and |
A Not that I'm aware of. 10:52AM reviewed thet estimation, and al | could conclude 10:52AM
Q Doyou know Dr. Joern and Dr. Moore? was that the methodology and logic he used in
A  Yesldo producingin hisegtimation, | found to be sound.
Q WhoisDr. Joern, J-O-E-R-N? Q Wecangettothat later. Areyouina
A Dr. Joern, that's pronounced correctly. He's position to say his etimation istrue and correct?
aprofessor at Purdue University. 10:52AM A Numerically, no. 10:52AM
58 60
Q  And how wel do you know him; how did you come Q  Dr. Coale, have you determined how much land
to know him? thereisin thelllinois River watershed,
A Professonally we were working in alot of the pastureland, which has no other restrictions that
same aress, and I've known him for probably fifteen would apply, for which the owners of that land want
years. 10:52AM litter but can't get it? 10:52AM
Q  What about Dr. Moore? A No. I'venot beeninvolved inthat.
A Sameanswer. Q Okay. I'mkind of asking about an unmet
Q Isheasoat Purdue? demand for litter.
A No. He'swith the USDA. A Right.
Q  And wheredoes hework? 10:52AM Q Do you know if anyone on behalf of the 10:52AM
A At University of Arkansas defendants has determined that or istrying to
Q  What significance did this PowerPoint havein determine that?
your preparation to testify? A Not that | know of.
A Honedly, not much. I think thisis something Q Okay. Haveyou determined, Dr. Coale, the
| probably looked through and then put it away. 10:52AM amount of land in the Illinois River watershed for 10:52AM
Q Doyou anticipate offering testimony at trial which other restrictions don't apply where thereis
on any question about phosphorus being a hazardous an unmet demand for litter but which hasan STP
waste or not being a hazardous waste? below 65?
A No,dr. A No.
Q Do you know who will offer any such testimony 10:52AM | Q  Andif | give you any other STP | want, would 10:52AM
on behdlf of the defense? the answer be the same?
A No, I'mnot aware of who would, if anyone A It would be the same.
would. Q Soif | ask you about 100 STP, it would be the
Q Do you know who might offer such testimony? same answer?
A No, I dont. 10:52AM A | don't have any acreage estimates of any of 10:52AM
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those kind of scenarios.

Q  Hasanyone from the defense determined such an
estimate?

A Not that | know of.

areduced rate, may not contain enough
plant-available nitrogen to give the forage crop all
the nitrogen it needs to reach maximum productivity.
So if you want to reach maximum productivity, you'd

Q Okay. For 65 or 100 or any other STP? 10:52AM have to supplement with another source of nitrogen, 10:52AM
A Not that I'maware. probably a purchased fertilizer nitrogen.
Q Okay. Q  Why have theserecently enacted regulations
MR. ELROD: Canwe do atimeout? donethat to farmers?
MR. NANCE: Yes A Spesking generally?
(Whereupon, a discusson was held off 10:52AM Q  Generaly. 10:52AM
the Record.) A Mog -- the regulations that I'm aware of
Q Nitrogenistypically the largest input acrossthe country typically fall into -- the
nutrient required for management of pasture grasses, guidance that comes out of the recommendations
isthat correct? typically fallsinto three different categories
A Typicdly, yes 10:52AM Oneisyou apply the manure at the, quote, normal or 10:52AM
Q  Particularly in pasture-grazed beef higtoric rate, which would be the nitrogen-based
production? rate, and there'samiddle category that says apply
A Typicdly, yes it at a phosphorus-based rate, which meetsthe
Q What'stheratio typically in thiswatershed phosphorus needs of the Stuation, and a third
between the need for nitrogen and the need for 10:52AM | category, which would be don't apply any manure at 10:52AM
phosphorus in those pasture grasses? all.
A Well, peaking generally in pagure grassesin So before those guidances were enacted --
generd, it'ssomewhere between six to eight times well, after they had been enacted, then the -- that
more nitrogen than phosphorus. P-based rate, that middle scenario, would be this
Q  Okay. Now, you say -- in 4B at the bottom of 10:52AM | scenario where you may be able to apply areduced 10:52AM
62 64
Page 5, you say historically litter applicationsto rate of litter but not -- but that reduced rate
grass pastures usually have been based on N wouldn't be supplying al the nitrogen that the crop
fertilization rates. Wetalked about that a minute needs.
ago; do you remember that? Q Andisn't thereason for thereduced ratean
A Correct. 10:52AM environmental concern? 10:52AM
Q Sothat'scorrect? A  Yes
A  Yes Q Okay. In4C thereon Page6, Dr. Coale, the
Q Thenyou say, evenif soil tet P levelsare second sentence says, root systemsof forage grasses
adequate, N must be applied to maintain pasture accumulateinorganic soluble P from deep below the
productivity; right? 10:52AM soil surfaceand convert it to organic P in the 10:52AM
A  Yes aboveground tissues of the foragegrass. How deeply
Q Atthetop of Page 6 in that same subparagraph dotheroot systemsdraw that organic P -- inorganic
you say, recently enacted regulations -- thisisthe P? Excuseme.
third line down -- that limit poultry litter A Wel, that'savery general statement. It
applications to P-based rates can create scenarios 10:52AM | redly depends on the crop that's being grown, what 10:52AM
in which farmers and ranchers may no longer be able the crop speciesis and the soil it's being grown
tomeet thetotal N needsfor the forage crop from on.
poultry litter applications. Do you seethat? Q Let'stalk about forage grasses.
A Uhhuh. A Forage grasses.
Q  What doyou mean by that, sir? 10:52AM Q Particularly in the IRW, if you know 10:52AM
A |If thelitter applicationrate islimited specifically.
based on the maximum litter that can be applied A Wel, forage grassesin generd, there would
under what isknown asa P-based rate, a be rooting depths down to maybe 24 inches maximum,
phosphorus-based rate, then that amount of litter something like that.
may be applied, but that amount of litter, whichis 10:52AM Q From how far down do they draw phosphorus? 10:52AM
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A Phosphorusisusually taken up at the root
tips 0 it would be al the way down to the depth.
Q Soif that'sthe case, why do we put
phosphorus on the surface?

hasto become part of the soil beforeit can take it
up.

Q And the smple answer may be too simplein
thiscase; right?

A Becausethereare alot of rootsnear the 10:52AM MR. McDANIEL: Object to the form. 10:52AM
surface, epecialy of agrassplant. They can root Q  Weknow that when we put down litter, we know
deeply, but they also root lateraly very profusely. we're putting phosphorus onto the soil; correct?
So if phogphorusis put on the soil surface and as A Correct.
it worksitsway into the soil, the roots have Q Andwe'redoing that in order for the
accessto it, even at the shallow depth. 10:52AM phosphorus -- if we care about phosphorus so the 10:52AM
Q Do forage grasses get most of their phasphorus phosphorus can be available to the plants; right?
from shallow depths or from two feet down? A Correct.
A | don't know if | can answer that answer. | Q | guessif wedon't care about the phasphorus,
don't know. we don't -- it doesn't matter, doesit; if we're
Q Okay. Dothey get most of their nitrogen at a 10:52AM | just using nitrogen and there's already enough 10:52AM
shallow depth or from two feet down? phosphorus in the soil, we don't care where it comes
A Probably the same. | don't know what depth from?
they would get mogt of it from. MR. McDANIEL: Object to the form.
Q  Where doesthe phosphorusthat's two feet down A It'sgoing to come with the litter
come from, particularly where litter is applied? 10:52AM application, but if your original question waswhat 10:52AM
A Well, ome of it could be native to the oil. percentage of the phosphorustaken up by aforage
There are some s0ilswhich have substantial grass plant comesfrom native phosphorus of a il
phosphorus with depth, especially if the rock origin and what phogphorus would come from past
materid it developed from has phosphorus meterials litter gpplications, | can't answer that quetion.
init. Phogphorus can move dowly down through the 10:52AM | Q  You say at the bottom of Subparagraph C, 10:52AM
66 68

0il, and that rate of movement downward isvaried manure phosphorus that is deposited onto the sail
depending on the chemistry and the type of soil that surface by grazing cattle is subject to a variety of
we're talking about at that |ocation. fatesincluding --
Q  What can you tell me about the chemistry in A Let mecatch up with you, please.
the soil in the Illinois River watershed? 10:52AM Subparagraph C? 10:52AM
A Specificaly, | haven't sudied it. MR. McDANIEL: Yeeh, lag sentence.
Q Hasanybody studied it for the defendants that Q Doyouseewherewe are?
you know of? MS. HILL: 4C.
A | havent talked to anyone who has Q 4Cat thetop of the page.
Q  How much of the phosphorusthat isin the 10:52AM | A I'mnotontheC. Yes | =eit now.
forage grassesin the lllinois River watershed where Q  Manure phosphorusis subject to a variety of
litter is applied comes from the litter versus comes fates, including recycled uptake by pasture plants
from the native soil? and transportation with surface runoff and leaching

MR. McDANIEL: Object to the form. waters; do you see that?

MR. ELROD: Do we need to stop for a A Yes 10:53AM
second? Q Let'stalk about that aminute. Some of the

MR. NANCE: Let'stakeaquick break. phosphorus, do | haveit correctly, that isin

COURT REPORTER: | just need to plugin. cattle manure returns and isrecycled into more
A Could you repesat the quegtion, please? grass, right?

(Whereupon, the court reporter read 10:52AM A Correct. 10:53AM

back the previous question.) Q  And the same thing with poultry litter that's
A Well, the smple answer isthat al of it applied on the same field?
comesfromthe soil, but | don't know where the A Correct.
origina source of the phogphoruswas. A plant Q Okay. Some df the phasphorusthat is applied
can't take up phogphorus straight from litter. It 10:52AM from cattle manure is subject to surface runoff? 10:54AM
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A Potentialy, yes of corn, for example, that are blended in now. Some
Q  Asisphosphorusfrom poultry litter? of them have amuch higher available level of
A Potentialy, yes phosphorusthan higtoricaly. So maybeit'slessof
Q Okay, and some of it is subject to leaching apractice now, but | don't know if it's-- what
into the ground, the cattle phosphorus aswell as 10:54AM percent decrease has been or anything. 10:57AM
the chicken phosphorus? Q Do you know anything about the specific
A Potertially, yes that can happen. enrichment of feed in the lllinois River watershed?
Q Allright. Dr. Coale, how much of the grain A No, | dont.
that goesinto poultry feed in the Illinois River Q Okay. Dr. Coale, stepping back for a minute,
watershed is grown in the Illinois River watershed? 10:54AM | isit your testimony that none of the phasphorus 10:57AM
A | don't know. that goesinto poultry feed in the Illinois River
Q  Doyou know if any is? watershed and comes out in poultry waste ever gets
A My undersanding isa small amount. tothe water in the lllinois River watershed?
Q  Okay. Typically in these concentrated growing MR. McDANIEL: Object to the form.
operations, the feed comes from somewhere else, 10:55AM | A | dont think you can ever say absolutely 10:58AM
doesn't it? none.
A Typicdly, yes my understanding it does Q  Sowould you be scientifically comfortable
Q Okay. Doyou know in absolute terms how much with the proposition that some of that phosphorus
isimported into the watershed, feed, grain? that isin the feed and then goesinto the waste
A No, | dont. 10:55AM getsinto the water in the Illinois River watershed? 10:58AM
Q Do you know in relative terms how much feed, MR. McDANIEL: Object to the form.
grainisimported into the watershed? A I'd say potentially that's possible.
A No, | dont. Q Well, alot of thingsare potentially
Q Do you know if the defendants blend the feed possible. Are-- asascientist, are you prepared
they usein the watershed in or about the watershed; 10:55AM | to say that some of it does get in the water in the 10:58AM
70 72
do you know whereiit's blended and distributed from? Illinais River water shed?
A | have no knowledge of that. MR. McDANIEL: Object to the form, asked
Q Isthegrainthat'sused in poultry litter and answered.
typically enriched with more phasphorus? A No. | can't-- | have no knowledge of
MR. McDANIEL: Yousay grainused in 10:56AM phosphorus quantitatively moving anywhere within the 10:59AM
poultry litter? lllinois River watershed.
MR. NANCE: Excuseme. Poultry feed, Q  Youdon't know anything about phosphorus
youreright. moving in thewater shed?
A | know, again, based on my knowledge of A | sad quantitatively.
poultry production on the eastern shore, the 10:56AM Q Okay. Tel mewhat you mean when you say 10:59AM
Delmarva and Maryland area, it used to be very quantitatively.
common practice, and now | believe it'slesscommon. A If you asked me can one pound move from a
It probably isin some casesand isnot in other poultry farm into an adjacent body of water, can two
cases | don't know. pounds, can three pounds move, | don't know. | can
Q Whywasit done? 10:56AM talk about the -- how we understand that the 10:59AM
A Higoricdly it was believed that there was mechanisms work and how we understand how the
not enough available phosphorusin the grains nutrients move in the landscape, but | don't have
availableto the plant -- excuse me, available to any information on quantitative pounds of delivery
the bird to give the bird a hedthy diet, 30 they to the water.
would add it. 10:56AM Q Okay, and I'm not asking you to name a 10:59AM
Q  Okay, and isthat no longer the understanding? specific quantity.
A | think werein atrangtion phase and, A Okay.
again, poultry nutrition is not my area of Q Buttoareasonabledegreeof scientific
expertise, but my understanding isthere are certainty, you can say, can you not, that some of
advancesin diet formulationsand the specific types 10:57AM that phosphorusgetsinto thewater in thelllinois 11:00AM

71

73

19 (Pages 70 to 73)

Page 19 of 166




Case 4:05-cv-00329-GKF-PJC Document 2203-8 Filed in USDC ND/OK on 06/05/2009

© 0O N O O WN P

NN NMDNMNMNNRERERRRRREEREERLERLPR
OB WNPFP OO O®®NOOMWNIERER O

© 0 NO U~ WDN PR

NNNNNNRRRRRIERERERR R
O R WNRPO®©OOWNO®ODNMWNIERO

River watershed?

MR. McDANIEL: Object to the form. Third
time on that question.
A Thewater that leavesany watershed -- water

rains and therés runoff --

A Uhhuh.

Q --therésadsoanincreased concentration of
soluble phosphorus because the STPs are devated;

that gartsfromrainfall and movesthrough a sil, 11:00AM right? 11:02AM
over asoil, acrossthe landscape and into awater A Typically when you have elevated soil test
body isgoing to be carrying some phosphoruswith phosphorus levels, there's e evated soluble
it. Soif it movesthrough one of these Steswhere phosphorus levels, yes, in the soil.
litter hasbeen applied, that water whenand if it Q Soevenif it rainson asitewherethe
reachesawater body will have some level -- large 11:00AM defendants’ waste has devated the STP, even though 11:03AM
or smdl, | don't know -- some level of phosphorus theré's no litter on it right now, fresh litter --
init. A  Right.
Q Okay. Sosome of that phosphorusin the water Q  --it'sgoing to run off with some of the
originates with the defendants waste, poultry phosphorusthat originated with the defendants’
waste? 11:00AM waste; right? 11:03AM
MR. McDANIEL: Object to the form. MR. McDANIEL: Object to the form.
A | don't know. A If runoff isgenerated.
Q Some? Youdon't know? Q Right.
A No, | don't. A And that'sthe premise you've got to
Q Redly? 11:01AM understand, that if runoff is generated from a site 11:03AM
MR. McDANIEL: Moveto grike. and there isan elevated soil test level phosphorus
Q  Waell, you know there'salot of poultry waste at that dte, then that runoff will be carrying
land applied in the lllinois River watershed; right? phosphorus with it.
A  Correct. Q Okay. Haveyou looked at the datathat shows
Q And I'mnot asking you to vouch for 200,000 11:01AM | that phosphorus transports spikes after abig rain? 11:03AM
74 76
tons or 300,000 tons or 400,000 tons, but there'sa MR. McDANIEL: Object to the form.
lot? Q Inthelllinois River watershed?
A There'ssome applied, yes sr. MR. McDANIEL: Object to the form.
Q  Okay, and when it goes on the ground, that A No,sr.
litter goes on the ground and it rains on that 11:01AM Q  Okay. Would that surpriseyou if | 11:03AM
litter, if there srunoff fromthat site, there will represented to you that that happens?
be soluble phosphorusinit? MR. McDANIEL: Object to theform. Youre
A If runoff isgenerated, yes there will be going to have to show himthe data.
phosphorusin that runoff. A Okay. Following arainfall eventinthe
Q  Okay, and there may also be erosion or 11:01AM Illinois River watershed, | don't know if that 11:04AM
particulate phosphorus runoff from that site? happens or not.
A Therecould be, yes Q Do you know if it happens anywhere in the
Q Okay. That'sacommon mechanism -- world that litter has been used that phosphorusruns
A Correct. off after abig rain?
Q - intheliterature known to your professon? 11:01AM A Generaly thefirst or second rainfall evert, 11:04AM
A Correct. after amanure application to the surface of the
Q  And you know that STPsin the lllinois River 0il, hasmore elevated phosphorusin runoff if
watershed are elevated because of that land runoff is generated than subsequent rainfalls.
application of poultry litter; right? Q Allright. What stopsthat elevated
MR. McDANIEL: Object to the form. 11:02AM phosphorus in the runoff from getting into the 11:04AM
A Wetaked about thisearlier, that | believe streams and creeks and river of the Illinois River
from the data |'ve seen and what |'ve learned, that watershed?
ome stesare. A What gopsit from getting there?
Q Okay, and soin addition to the phosphorus Q  Well, you say you don't know that any of it
fromthe litter itself laying on the ground if it 11:02AM getsto the lllinois River watershed. 11:05AM
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A Well, you don't know -- if you'relooking at a
particular field and if there'srunoff generated
fromthat field, you don't -- | don't know froma
very -- without looking at a specific ste whether

Q Doeshehavedata that shows hundreds of sites
with elevated STP in the water shed?

MR. McDANIEL: Object to theform.
A 1 would not say hun -- there were sveral,

there'sany kind of activity between that field and 11:05AM many sitesin the locationsin the soreadsheet data 11:07AM
the recelving water body. That runoff water that's that | looked at that were elevated.
generated from that field and can be measured in Q Would it bethousands?
that field and we can talk about that phosphorus A ldontrecdl. | don't recall how many total
content in that runoff generated fromthat field, | were, and | don't recall how many percent of that
don't have knowledge about where that runoff ends 11:05AM | weretotal elevated. 11:07AM
up. It may never makeit to the water body or it Q Wheredoesthewater in thelllinois River and
might. | don't know. itstributaries come from?
Q  What would it take for you to have knowledge? A Ranfal.
A Wewould have to know what the conveyance and Q Anddoestherainfall fall on the surface of
the conductivity from that application Ste where 11:05AM theearth? 11:07AM
that runoff was generated to the receiving water A Yesitdoes
body. Q Haveyou ever seen it in thelllinois River
Q  Soyouwould have to go out there and look; is water shed?
that what you're telling me? A Havel ever -- my own eyes?
A Therewould have to be, yeah, physcal 11:05AM Q Yeah. 11:07AM
assessment made. A | dontthink I'veever beento thelllinois
Q | mean, by you? River watershed.
A If | had the toolsto assessit. It may not Q Soareyou comfortable assuming that it rains
be something | can assess in the lllinois River water shed?
Q How many sitesare therein the Illinois River 11:06AM A I'mcomfortablethat it rainsthere, yes sr. 11:07AM
78 80
watershed where the STP has been elevated by the Q  Okay, and are you comfortable that the water
application of poultry waste? in the watershed comesfrom rain?
MR. McDANIEL: Object to the form. A Yesdr.
A How many you say? Q  And that rain fallsdown?
MR. McDANIEL: Object to the form. 11:06AM A Yesdr. 11:08AM
A | don't know. Q  Areyou comfortable that water flows downhill?
Q  Athousand? A Yesdr.
A | don't know. Q  Eventhough you haven't seen it in the
Q  How many poultry farms are there in the Illinois River watershed?
Ilinois River watershed? 11:06AM A Yessdr. 11:08AM
A | don't know. Q  Okay, and you know the mechanisms of
Q  You have no knowledge of that at all? phosphorustransport; right?
A | have paid no attention to the number of A | undersand those, yes
farms, the number in the watershed. | just dont Q Okay. I'mnot asking about whether you've
know that number. 11:06AM seen it be transported, but are you telling me that 11:08AM
Q Do you know how many birds have been raised asthe expert, you don't know that some of the
there? defendants phosphorus makesit into the water in
A I'vereadit but | don't -- it wasn't thelllinois River watershed?
important to what | wastryingto learn. MR. McDANIEL: Object to the form, asked
Q Didyou look at the data that Gordon Johnson 11:06AM | and answered. 11:08AM
looked at? A | have no way of determining of the phosphorus
A | looked at some of the data he did, yes that makesit to the water body, where that
Q  Hundredsof siteswith elevated STPsin the phosphorus came from. That isbeyond my area of
watershed? expertise, and | just don't know.
MR. McDANIEL: Object to the form. 11:06AM Q  Waell, you teach environmental science, don't 11:09AM
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you? of that phosphorus was by any toolsthat I'maware
A  Yessdr. of. Onceit becomes part of that soil phosphorus
Q  And you teach about phosphorus indices? pool, | don't know of amechanismor a procedure or
A  Yessdr. process or technique to identify where that
Q  And you know about the transport methods for 11:09AM | phosphorus originally originated from That'swhy 11:12AM
phosphorus, don't you? I'msaying | can't tell you whether one pound, ten
A  Yessdr. pounds, zero pounds or whatever of litter-originated
Q  Sowhat about that is beyond your area of phosphorus ended up in that runoff water.
expertise? Q Towhat extent isit ascientifically
A There are multiple sources of phosphorusin 11:09AM defensible conclusion, that given the history of 11:12AM
thiswatershed. thiswatershed, none of the phosphorusthat came
Q Wl I'msorry. Answer my question and tell through the defendants chickens or turkeys has made
mewhat about that is beyond your area of expertise. it tothe water?
A Of what you just outlined, nothing. MR. McDANIEL: Object to theform,
Q  Sowithin your areaof expertise, why can't 11:09AM mischaracterizes his testimony. 11:12AM
you grant that some of the defendants’ phosphorus A Itwouldnt bevery scientificaly defensible
getsinto the water? to say that none of it did.
MR. McDANIEL: Bob, you are arguing with MR. NANCE: Let's go ahead and change
the witnessnow. Thisisthe tenth time on this tapes.
question. 11:10AM VIDEOGRAPHER: We're now off the Record. 11:13AM
A | don't know where the phosphorus that'sin Thetimeis11:14am
any hypothetical runoff event that occurred in the (Following ashort recess a 11:14
watershed, where it originated. It could have been am, proceedings continued on the Record at 11:26
from fertilizer applied to that field. It could am)
have been from manure applied to that field. It 11:10AM VIDEOGRAPHER: We are back on the Record. 11:25AM
82 84
could have been from cattle manure applied to that Thetimeis11:26 am.
fidd. | don't know. Q  Dr. Coale, toyour knowledge, will any expert
Q My question isn't about fertilizer or cattle on behalf of the defendants testify that none of the
manure. It'sabout chicken litter, chicken waste. phosphorus from defendants’ poultry waste makes it
A Uh-huh. 11:10AM into the water of the Ilinois River watershed? 11:25AM
Q  And knowing what you know about phosphorus A | don't have any knowledge of that plan. |
transport and rainfall, don't you know that some of don't know.
it getsin the water ? Q Inyour report, i, Paragraph 5 is generally
MR. McDANIEL: Object totheform. Hold entitled concern about high P soils. That startson
on, Frank. If you keep asking thisquestiontime 11:10AM | Page 6. Doyou seethat? 11:26AM
andtime again, I'm going to call thejudge. He's A Yes|do.
answered the question and he's answered it. Now Q  What isthe concern about high phosphorus
it'sbecoming oppressive, and you're just beating on soils?
him, and | don't think it's appropriate. Therewill A A general explanation isthere's some concern
be apoint at which I'm going to instruct him not to 11:10AM | that as soils become enriched, become high P by 11:26AM
answer and welll call thejudge. whatever definition there isfor ahigh P soil, that
A When phosphorusisintroduced into a sail, the potential for movement off ste with runoff
regard ess of whereit originated from, it becomes water can be elevated.
part of the soil phosphorus pool. Okay? That soil Q  And dowe care about the potential for runoff
phosphorusin that -- that phosphorusin that soil 11:11AM | from the site because it could have bad 11:26AM
pool is subject to being taken up by plants, being environmental consequences?
fixed chemically or physically fixed within the MR. McDANIEL: Object to the form.
s0il, moving with soil water inlatera or vertical A If therunoff reachesawater body, yes it
directions. When you measure phosphorusin runoff could.
of afied, you can't tell what theorigina source 11:11AM Q  Okay, and doesthe runoff reach water bodies 11:26AM

83

85

22 (Pages 82 to 85)

Page 22 of 166




Case 4:05-cv-00329-GKF-PJC Document 2203-8 Filed in USDC ND/OK on 06/05/2009

© 0 N O g b~ WN PP

NN NNNNRRRIERIERIRRRR B
OB WNERPO®©® ®O®NO®UOAMWNIERERO

© 0 N O U A~ WDN PR

NNNMNNNRRRRRRRIRR®R
OB WNRPRO®©®®NO® U »WNIER O

often enough that we are, in fact, concerned about
it environmentally?

MR. McDANIEL: Object to the form.
A Yes thereisaconcern.

say STP or soil test phogphorus.

A That'sagood point. Soil test phosphorusis
alaboratory method of measuring a certain quantity
of soil -- excuse me, a certain quantity of

Q  But does runoff reach water enough that it 11:26AM phosphorus in the soil to be used as a predictor for 11:30AM
giveusarea concern? phosphorus available for growing crops. There's
MR: McDANIEL: Object to the form. different ways of making that measurement.
A |believeit does Q Okay. Isphosphorusthelimiting nutrient in
Q  Inyour preparation -- let metake a short thewaters of thelllinois River watershed as
detour here, Dr. Coale. Inyour preparation to 11:27AM regardsalgae growth? 11:30AM
testify, have you talked with anyone at an agency of MR. McDANIEL: Object to theform. It's
the State of Oklahoma? outsde the scope of his report.
A Not that I'm aware. A My generd understanding isit is, but that's
Q  Okay. Haveyou looked at any soil test data definitely outside my area of expertise.
besides that that was used by Dr. Johnson, Gordon 11:27AM | Q Okay. Haveyou discussed that with any expert 11:30AM
Johnson? for the defendants?
A Idontbelieve 0. A No, | haven't discussed any water body data at
Q  Haveyou been made aware of theresults of any al.
environmental sampling conducted by the defendants? Q Okay. Dr.Coele, haveyou reviewed any
A Canyou define environmental sampling? 11:28AM reportsput out by the State of Oklahoma about water 11:31AM
Q  Probably not. Any sampling, any test of the quality in thelllinois River water shed?
environment whatsoever -- A | believe | have reviewed reports. | don't
A No, no. know who produced them. | don't recall that, but
Q  --bythedefendants. some genera -- when | wasfirst getting up to speed
A No. | havent paid attention toit. If I've 11:28AM on this whole situation, | read some background 11:31AM
86 88
enit, I've dismissed it. information about what's going on in the watershed,
Q  Okay. InParagraph 5B on Page 6 you say that and | don't recall who produced it.
it'simportant to remember that there's aways some Q Isthat inthe considered materials you sent
potential background level of P that may be us with your report?
transported off fidd with fidd drainage water; do 11:28AM A There probably -- | don't know isthe bottom 11:31AM
you seethat? line answer. If I didn't -- if that wasjust
A Yesdr. background information, | didn't condder it to be
Q  And that would betrue even if there had never part of thisreport background.
been any commercial fertilizer or poultry waste Q InParagraph 5C you say that soil test P
applied to thefidd; right? 11:28AM buildup and declineis not dastic. Could you tell 11:32AM
A True mewhat you mean by that?
Q  Okay, and in any ecosystem that includes soil, A What | meant by that isthat oftentimesasyou
there's no such thing as zero phosphorus discharge; apply phosphorusto a soil to increase soil test P
isthat right? and then you stop applying, it doesn't come down at
A Frommy understanding, that'strue. 11:29AM the same rate it went up. 11:32AM
Q Okay. Dr. Coale, isthereany circumstance Q  If you apply phosphorus to soil, the STP will
whereland application of poultry waste would not go up?
devatethe STP? A Correct.
A I'mtrying to think of -- when you prefaceis Q Okay. Isthat truewhether it's commercial
there any such thing, I'm trying to think of some 11:29AM phosphorus or phosphorus from poultry waste? 11:32AM
unusua or manipulative stuation, but | can't off A That'strue.
the top of my head. So | would say under normal Q Okay. Okay. Oneof thethingsthat Dr.
farm management application, no, the STP would go Johnson said that you mention in Paragraph 5C is
up. that -- it's about midway through the part that's on
Q Tl mevery quickly what you mean when you 11:29AM | Page 6. Well, I'll get the whole sentence. 11:33AM
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A  Okay.

Q Dr. Gordon Johnson stated that historic
calibration studies determined that applied P that
isin excess of crop uptakewill accumulatein the

A Summary of the realts of several sudies
yes

Q  Severa studies. Areyou aware of any such
sudiesthat were done in the Illinois River

soil and raisethe STP about one pound STP per acre 11:33AM watershed? 11:36AM

for every ten tofifteen pounds of excess P205 per A No, I'mnot.

acre, and then you citeto hisreport. Q Okay. Haveyou looked at studiesrelied upon

A Uh-huh. by Dr. Johnson for his opinion that it goes down

Q Isthat much of what Dr. Johnson said about asfast asit comesup?

scientifically reasonable for the soilsin the 11:33AM A No. Theonly information| have fromDr. 11:36AM

Illinais River water shed? Johnson was that one statement that in my

A | think tha's being reasonable. interpretation assumed it came down the ssme rate it

Q Okay. Now, you disagree about wherehe saysa went up.

littlefarther down, smilarly, when no P isadded, Q Okay. Let'slook at one of these studiesthat

an STP will decrease by about the samefactor. Why 11:34AM you participated in. Just amoment. Dr. Coale, let 11:36AM

doyou disagreewith it? First of all, doyou me hand you what |'ve marked as Exhibit No. 3 Coale

disagree with what he said there? and copiesto Mr. McDaniel. Isthisone of the

A | disagreethat you can assume that it's going studiesthat you referred to in Paragraph 5C of your

to come down to the same rate. report?

Q  Okay, and why do you disagree with that? 11:34AM A  Yesitis 11:37AM

A | believe later on in that paragraph | gave Q  Could you pronounce the name of the lead

severd citations to data that has been produced author for me?

around various places in the country where it shows A Kratochvil.

that the rate of decline of soil test P after you Q  Kratochvil, and you are the second author

stop adding new phosphorus to the system and 11:34AM listed on thisreport; isthat correct? 11:38AM
90 92

continue to grow cropsisrealy highly variable. A Correct.

Sometimesit comes down quickly and sometimesit Q Sothisissomething that you did yourself;

doesnt moveat all. It stayselevated at whatever right?

rate it waswhen it sarted for many years, and that A Right. Well, Dr. Kratochvil took the lead in

oftentimesthat rate of decline ishighly dependent 11:35AM it, and | wasthe secondary. 11:38AM

onthe historical treatment of that land. So to Q Let'slook at the -- what 1'm going to call

assume that the soil test P level comesdown at the the summary there at the top of Page 117, thefirst

same rate it went up with fertilizer additionis page of that report.

very smpligic, and | don't think it'sreliable. A Yes

Q Okay. Areyou familiar with the term 11:35AM Q Thevery first sentencethere, let meread it 11:38AM

phytoremediation? and let'stalk about it briefly. Eutrophication of

A  Yes fresh water bodiesisfrequently attributed to

Q Tell mewhat that is, please. elevated phosphorus concentrationsin surface runoff

A That'sthe use of plantsto aggressively from P-enriched agricultural soils. Isthat atrue

reduce the concentration of usually a contaminant of 11:35AM | statement? 11:38AM

some ort in the soil. A  Yes

Q  Okay, and there have been studies, have there Q Okay. Belowwhereit saysintroduction, would

not, on phytoremediation on high phosphorus soils? you read thefirst -- just thefirst sentence below

A Yes therehave. introduction?

Q Infact, you've done at least one study on 11:35AM A Starting many agricultural fieldsin 11:39AM

that subject yoursdlf, haven't you? concentrated livestock production regions throughout

A Yes | have the world are characterized by soilsthat are highly

Q  Okay, and waswhat you told me a minute ago enriched in phosphorus asareault of either

about it being variable, kind of a summary of the excessve manure application rates or long-term

results of those studies? 11:35AM animal manure use. 11:39AM

91

93

24 (Pages 90 to 93)

Page 24 of 166




Case 4:05-cv-00329-GKF-PJC Document 2203-8 Filed in USDC ND/OK on 06/05/2009

© 0O N O O WN P

N NN DNMNMNNRERRRERRREEREERLERSPR
OO D WNPRP OO O®MNOOMWNDNIER O

© O N O WN P

NN NNNERIR R B R B R R
R WNPEFP O®© ®~NOOhAWN PR O

Q  Okay. Obvioudly you agree with that because
that'sin thereport that you helped write; correct?
A Uh-huh, correct.

Q  Would that be true for the soilsin the

A Correct.

Q  Okay. Next sentence, thislimitation, and |
beieve that's on P-based soils or P-based systems.
This limitation creates an economic hardship for

Illinois River watershed where poultry waste has 11:39AM | farmers who will be faced with purchasing chemical 11:42AM
been applied? fertilizers to supply crops nitrogen and potassium
A | would suspect it isat some stesand maybe requirements previously obtained with manure. What
not at all dtes do you mean by that sentence, sir?
Q  Okay, and you go on to say, aswe've talked A Well, if afarmer can no longer use litter or
about before, ratesfor manure application are 11:39AM manure because it is deemed asarisk, the P level 11:43AM
typically based on nitrogen requirements for crops; istoo high, is deemed -- whatever the regulations
right? they're working under, they can't apply litter
A Correct. there, then he is going to have to purchase nitrogen
Q That wasat least true back in -- whenever you or potentially potassum fertilizer, which he
published this. Then there'sa sentencealittle 11:40AM wouldn't have had to purchase in the past before 11:43AM
bit farther down that says, in these situations soil that regulation limited his ability to apply litter.
P concentrations can increase rapidly, and it cites Q  Thefirst sentence of the next paragraph says,
something that you wrote and something that Dr. few practical options for reducing high soil P
Sharpley wrote; right? concentrations are available. What are the options
A Okay, yes 11:40AM that are availablefor reducing high P soils? 11:43AM
Q Andthat'satrue statement; right? A Badcally the only practical optionisto grow
A Yes cropsthat remove it from the soil, and that takesa
Q Okay. Read the next sentence for me, if you long time.
would, please. Q Okay. Onthenext page, whichis Page 119in
A Asxil Plevelsincrease, the soluble P 11:40AM thereport, there'sthat small paragraph at the 11:44AM
94 96
concentration in runoff water typically increases. bottom. Let melook at the sentenceimmediately
Q And it'sreferenced abunch of people? abovethat. Forage cropsthat may be produced on
A Right. stesthat are P enriched -- are you with me? I'm
Q  And that'strueaswell; right? sorry.
A Yes 11:40AM A Yes 11:44AM
Q Wl I'vegot aquoteherel can't find. Q  Would only be considered a successful P
MR. McDANIEL: Darned. remediation practiceif the manure from the
MR. NANCE: Well find it. livestock fed these crops and was used only on
Q Wal, let mejust ask you if this statement is fieldsthat are not P enriched. What doesthat
true, that -- yesh, okay. Second complete paragraph 11:41AM | sentence mean, sSir? 11:45AM
just below midpoint of the page, unfortunately under A Lemereaditagan.
agronomic production systems where grains are Q Pleasedo. Whatever you need to do.
harvested, McCollum's findings indicate that many A | think it'sasummary satement saying that
years and perhaps even decades will be required to if you are growing forage cropsto actively
effectively reduce sails that have excessive P 11:42AM remedi ate the phosphorus, reduce phosphorus 11:45AM
concentrations to levels where manure can once again aggressvely and -- | can't find theword -- on
be used as acrop nutrient source. Did | read that purpose, trying to pull the phosphorus soil levels
correctly? down and you are feeding that forage to animals,
A Yes | believe you did. then the manure from those animalswould be -- it
Q Okay. Would that betrue, aswel, for soils 11:42AM would be best served if your goal isto pull the 11:46AM
where forages are grown? phosphorusleve asfast asyou can. The manure
A Generally, yes, there'sgoing to be some from those animal's should not be redeposited on the
variabhility like | mentioned before. same oil.
Q  Okay, but whether it goes down as fast asit Q You'rebetter off if you can remove the manure
comes up, it still takes along timeto go down? 11:42AM to some other location? 11:46AM
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A Correct.

Q Okay. Let meask you just kind of aside

question to that. If cattlearegrazingon a

pasturethat hasn't been fertilized with either

commercial fertilizer or poultry litter -- 11:46AM
A Uh-huh.

Q --doesthewastethe cattle depositson the

field enrich the soil in phosphorus?

A It redly dependson your scope of reference.

Q Okay. 11:46AM

A If thereés no phosphorus entering the system,

there's no phosphorus being applied, then it'smore

of arecycling, okay, but what they can tend to do

isthe forage cropstake up phosphorus from within

that rooting zone of the soil from what shallow 11:46AM
depth or deep depth, wherever the roots are, and

then put it into thetissue of the forage plants.

The cattle eat it, and then what they defecate on

the soil will relocate some of that phosphorus from

within the roots of the soil onto the soil surface. 11:47AM
Q Would it befair to say that it moves

phosphor us around but doesn't add any phosphorusto

the soil?

A If therésno phosphorus coming from the

one coming?

Q  What doesthistable show?

A Oh. | didn't know you were waiting for me.

Q I'msorry.

A Okay. Wdl, if you look down thefirst 11:49AM
left-hand column, those are four different physical

locations, four different farms. The second column

fromtheleft, theré's-- each farm theré'saforage

system and grain production system in place at each

farm, and those are defined more fully inthe 11:49AM
footnotes, and then if you look at the major

horizontal heading acrossthe top of thetable --

Q Uh-huh.
A --that wastherate that the manure was
applied to thisSte at therate based at therate 11:50AM

inunits of kilograms P per hectare over years,

total load over four yearsthat was applied. Sothe
application to the Ste was ether zero, 400

kilograms P per hectare over four years, 800, 1,200,
1,600. 11:50AM

Q Okay. How big a unit of land isa hectare?

A Roughly two and a half acres

Q Okay. Then what do you have below that, sir?
A That'sthe soil P concentration asin Mehlich

outside of that field -- 11:47AM 111 Pinmilligrams per kilograms, parts per 11:50AM
98 100

Q Correct. million.

A - intothet field, thenit'sjust recycling Q Okay, and | think we discussed this at the

withinthe field. hearing but 1'm a pounds per acre guy. Sowhat's

Q Okay. Now, inthelllinois River watershed, therule of thumb that would convert this unit to

towhat extent is cattle manure removed from 11:47AM | pounds per acre? 11:50AM

enriched phosphorus fields and used somewhere else?

A Again, based on avery cursory overview,

understanding that detailed information, | don't

believe much cattle manure isredistributed across

the watershed at different locationsfromwhere it's 11:48AM
deposited.

Q Sowould it befair to say, in your

understanding, most of it stayswhereit falls,

subject to whatever transport happens after that,

natural transport, not manmade transport? 11:48AM
A That'smy understanding.

Q Okay. Let'sturnover to Page 121, Dr. Coale.

This Table 2 at the top of the page --
A Yessdr.
Q - hassomething to do with soil phasphorus 11:48AM

concentrations. | just need you to help me
understand thistable a little better.
A Okay. I'll domy beg. It'sheenawhile
sncel'veseenit.
MR. McDANIEL: Wasthat the quesion or is 11:49AM

99

A Well, in Oklahomait'stimestwo.

Q Okay. Soyouwould have had, at least in some

of these STPs, up ashigh as, oh, | see403 inthe

far right-hand column. That would be 403 milligrams

per kilogram? 11:51AM

A Right.

Q  And in Oklahoma that would be approximately

800 pounds per acre?

A Correct.

Q Okay. OnPage 122, Dr. Coale, just below -- 11:51AM
in the results and discussion portion, the first

sentence there says, the forage crop system

consistently removed more P from the harvested

forage crops than was removed by the harvested

grainsfor the grain system across the five soil P 11:52AM
treatment at all locations.

A Correct.

Q  Doesthat mean that for phytoremediation,

forages -- at least this study saysforagesare

better than grains? 11:52AM
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A Correct.

Q Okay. Inthisstudy, did you remove the
forage or the hay from the site and take it
somewhere else after each crop?

A Yes 11:52AM
Q Towhat extent isthat donein the pastures of
thelllinois River watershed?

A Well, unlessthe pastureland is harvested for
hay and the hay isbaled and taken off ste, the

some instances with grain, the STP was higher?

A Yes
Q  And forage systems, it was lower, 7 to 15
percent?

A That'swhat it says, yes 11:56AM
Q  And bottom sentencein that paragraph, the
year-to-year variation indicated that three years of
devation are not enough -- evaluation, excuse me,

arenot enough time to make any definitive

other scenario isit'sjust ingested by the cattle 11:52AM prediction about how much it will take to remediate 11:56AM

and gayson the dte. P-enriched soils with either cropping system?

Q Andit'srecycled basically? A Correct.

A Well, it goesinto the mass of the animal and Q  Sobased on this study you did, it's going to

recycled on the Ste, whatever isnot retained by be at least morethan three years?

the animal initsgrowth. 11:53AM A Correct. 11:56AM

Q  Okay. Do you know yourself what portion of Q  Okay. You averaged theseresults over four

the pasturesin the Illinois River watershed with locations. Wasthat statistically appropriate?

elevated ST Ps have hay removed from the site? A I'msureit wasor we wouldn't have done it.

A No, | don't. Q That'sagood answer. You wouldn't do

Q Okay. Do you know if anyone for the defense 11:53AM | anything inappropriate, would you? 11:56AM

knows that? A Not knowingly.

A Not that I'maware of. Q  But useof an average, isthat sometimes an

Q Let'sgoover toPage 126, sr. At the fourth appropriate statistical tool?

complete paragraph, just about midway down, you A Absolutely, absolutely.

found that no significant reductionsin soil P 11:53AM Q  Okay. On Page 128, sir, in conclusions and 11:57AM
102 104

concentrations were observed for the majority, 33 perspectives at the bottom, | guessit's the third

out of 40, of the soil P concentration comparisons sentence down there, fourth row down, line down,

for the period 2001-2004 across the five manure however, during the first three years of the study,

treatments and four locations for thetwo cropping changesin soil P concentration have not reflected

systems. Did | read that correctly? 11:54AM the ability of forage production sysemsto 11:57AM

A Yesyoudid. accumulate and remove P from P-enriched fields. Did

Q  What'sthat mean? | read that correctly?

A That for mogt of the Stes, 33 out of 40, A Yesyoudid.

where we had a comparison, that even though we grew Q What'sthat mean?

crops-- cropsand removed them from the sysem, 11:54AM | A That even though these forage sysemsare 11:58AM

that the s0il phosphoruslevelsdidn't decrease. accumulating phosphorusin the soil and that

Q Okay. OnPage127inthat first paragraph, accumulated phosphorusin the tissue, it'sbeing

sSir, you're talking about year-to-year variances removed fromthe field. You don't see that

here. reflected inadeclinein soil Plevels The soil

A Okay. 11:55AM hasthe ability to maintain that elevated level even 11:58AM

Q  The second sentence, during the three-year though you've taken the phosphorus out of the

period, 2001 to '04, the soil P concentration in the system.

zero treatment level averaged over the four Q  Thenext sentence says, there have been no

locations ranged from 12 percent lessto 11 percent consistent reductionsin soil test P concentration

greater than the 2001 or 2002 for one site baseline 11:55AM | using aforage crop system. Sol guessthat says 11:58AM

value for the grain system, and from 7 to 15 percent the same thing another way?

less than the 2001 baseline value for the forage A Correct.

system. Q Okay. Last two sentencesin that paragraph on

A Uh-huh Page 128, however, it will probably take many years

Q Aml reading that correctly to mean that in 11:55AM or decadesto reduce the P concentrationsto levels 11:58AM
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considered optimum. Thisfinding isin concurrence Q Okay.
with McCollum 1991. MR. McDANIEL: It wasactually an exhibit
A Uhhuh. to hisdepostion.
Q Le'scomparethetimeit takesto elevatethe Q  What can you tell me about that article just
STP with thetimeit takes to reduceit if you are 11:59AM fromyour recollection, since | don't have a copy, 01:08PM
using litter applications. the Coblentz article?
A Okay. A Beenquite ometime sncel looked at it, but
Q Doesit takeaslong in terms of timeto go up basically looked at producing forage grasses |
asthisindicates it may take to come down? think Bermuda grass and fescue, and looked at soil
A No. Generally the STP levelscan be elevated 11:59AM test phogphoruslevelsand the rate of soil tes P 01:09PM
much more quickly than they come down. decline over anumber of yearswith continued
Q  Okay. harvest of hay, and the different scenarios had
MR. NANCE: It would be a good place for a different rates of decline.
lunch bresk. Q  Wasthere anything unusual about the
MR. McDANIEL: It'syour call. 11:59AM conclusions of that article that's not, in general 01:09PM
MR. NANCE: Let'sbreak until 1:00. terms, consistent with the ones you cited?
MR. McDANIEL: That'sfine. A No. They jud had different Stuations, had
VIDEOGRAPHER: We're now off the Record. different decline ratesthey predicted, and nothing
Thetimeis12:00 p.m. unusud about it.
(Following alunch recess at 12:00 p.m. 11:59AM Q Okay. Tell mejust in general termswhat was 01:09PM
proceedings continued on the Record at 1:08 p.m.) donein this Read article, which is Exhibit No. 4.
VIDEOGRAPHER: We are back on the Record. A Thisiswherethey looked at the -- again, it
Thetimeis1:08 p.m. was another -- they built up soil phosphoruslevels
Q  Good afternoon, Dr. Coale. | think beforewe using broiler litter and they looked at the decline
broke, we were talking about phytoremediation and 0L1:07PM | in STP levelsover time depending on the 01:10PM
106 108
reduction of high P sail. pretreatment of the land. | think it wasdifferent
A  Right. loading rates of phogphorusthrough litter for
Q I'mgoingto skip, and you're going to not several years, and STP declined with time with
object, | think the McCollum article because | found continued production, continued hay production off
it very hard toread. 01:07PM those stes 01:10PM
A Okay. Q Okay. Let'slook at thefirst page of that,
Q Solet'sgototheRead article. which is numbered 1492.
A Arewefinished with this? A Uhhuh.
Q  Yes a least for thetimebeing. Let me show Q  Theupper right-hand column, let meread a
you what |'ve marked as Coale Exhibit No. 4 and see 01:07PM | sentence and let'stalk about it for a moment. 01:10PM
if that isthe Read article you referred to in your Because the N-P ratio of litter is much lower than
expert report. theratio N and P absorbed from the soil by Bermuda
A Yes Ithinkitis [ realized over lunch grass, parenthesis, two to one versusten to one,
time you asked me a question about a specific Evers 2002 --
phytoremediation-type article specific to the IRW. 01:08PM A Uhhuh.
Q  Okay. Q - soil Plevelsin many broiler farmsare
A Therewasone University of Arkansas substantially greater than those required for
publication, like Coblentz, that referred to removal optimum forage yield. |sthat the situation that
with pasture grassesin the IRW. we've discussed before; isit considered a true and
Q  Okay. Spdl theauthor's name as best you 01:08PM accurate statement by you? 01:11PM
can. A  Yes
A C-O-B-L-E-N-T-Z, approximately. Q Okay. Let'slook same page the first full
Q Isthat -- | don't recall that beingin paragraph of the right-hand column. 1'll read again
your -- another sentence and let'stalk about it.
A | think it wasin Dr. Johnson's materials. 01:08PM Harvesting high biomass forage crops and utilizing 01:11PM
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them at a site remote to the source is an important
component of soil P remediation, despite the fact
that P levels may be reduced dowly or remain
unchanged, especially with continued manure

there'sa higher concentration at the surface and as
you go deeper, there's probably a lower
concentration of phosphorus

Q What isP sorption?

application, and it cites Pant 2004. |sthat 01:11PM A Psorptionishow phosphorus held onto soil 01:15PM
congistent with what you all found about the need to particles.
remove the hay from the site? Q Okay. The next sentence says, increased P
A If youremove the hay fromthe ste, thenyou concentration in surface soil increases the
would expect the rate of remediation, the rate of potential for P transport by runoff or leaching that
il test phosphorusto climb and be fager. 01:12PM may cause eutrophication. Why isthat the case? 01:15PM
Q  Okay. When we say remediation, isthat Well, isthat the case first?
another word for remedy? A Well, that sentence assumesthat that runoff
A | think remedy isprobably the root of the or leaching isreaching awater body; it's connected
word. to awater body where eutrophication can happen.
Q  Okay. Doesthe - if you're trying to remedy 01:12PM Q Isthat areasonable assumption? 01:15PM
the situation, would you keep putting more litter on A Sometimesit happens sometimesit doesnt,
thefield you're trying to remedy? yes
MR. McDANIEL: Object to the form. Q  And then what -- isthis emphasizing the
A If your goal isto reduce oil P levelsas surface of the soil because that's where the
drametically as possible, then you would not want to 01:12PM | phosphorusland and that's where the rain lands; 01:15PM
be adding P to the sysem. they bath hit the surface?
Q  Okay. Then several linesdown below thereit A Correct.
says | think something that we've heard before. Q Okay. Downinthelast paragraph, sir, the
It'swidely accepted that remediation of excess sail last paragraph in that left-hand column about
P by crop removal is dow. 01:13PM halfway down, it talks about optionsto remediate. 01:16PM
110 112
A |gotit. It'sright after the Cox cite.
Q  Sameparagraph. That'scertainly atrue A Uh-huh
statement based on what we've talked about before? Q Let meread those oneat atime and we'll talk
A Right. They referenced this same McCollum about them because they've got a couple.
article | referenced | believe. 01:13PM A Okay.
Q Okay. Let'sturnthe page and look at the Q  Producer optionsto remediate soilsthat test
upper left-hand column of Page 1493. I'll read the high in P include, one, substituting fertilizer N
first sentence and then let'stalk about it. A additionsfor brailer litter N to enhance plant
complicating factor with brailer litter isthat growth and uptake of N and P.
applying it to soil without incorporation can 01:13PM A Okay. 01:16PM
accumulate P and lower P sorption at the sail Q We'vetalked around that, but could you
surface compared with deeper sail layers, and it has explain to me what that means?
acouple of references. What does that mean? A Well, bascdly if you are trying to reduce
A Letmerereadit, please. s0il phosphorus levels through phytoremediation as
Q Please. 01:14PM rapidly and drametically aspossble, that 01:16PM
A Okay. Thefirg part of it, accumulating P at phtyoremediating plants, in this case, the forage
the soil surface, islogicd. If youre not tilling grass gpecies needsto be growing robudly, soit's
it in or doing anything to incorporateit into the going to need nitrogen additions o it can grow
0ils, you are increasing the phosphorus robustly and extract the maximum amount of
concentration right at the surface of the soil. 01:14PM phosphorus from the soil, and what they're sayingis 01:17PM
That makes sense. And the second part sayslower P that those nitrogen additions probably shouldn't be
sorption at the soil surface compared with from a manure source but should be from a phosphorus
the deeper soil layers, which jus meansthat your -- | mean, nitrogen fertilizer source.
continued practice like thet, you develop -- a Q Okay. Inthat context, would it be
gratification of phogphoruswith depth means 01:14PM self-defeating to put on more litter that contained 01:17PM
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phosphorus, self-defeating to your goal of
remediating as quickly as you can?

A Yes If your god isto bring the il P
levelsdown asquickly aspossble, you don't want

A Okay.

MR. McDANIEL: | jus don't want you to be
rushed.
A Allright. Let me-- I'mhaving trouble

to add phosphorusto it. 01:17PM figuring who they, the reference there refersto. 01:20PM
Q  Thenthe second option is, two, cessation of MR. ELROD: Take seven hoursif you want.
litter application and continued harvest and removal A It may takethat long to read it.
of forage biomass until soil test P returnstoa Q  That would be a bit generous.
more acceptable level. A Okay. | believe the understanding -- it says
A Uhhuh. 01:17PM before manure is applied, meaning they can use that 01:20PM
Q  Doesthat mean just simply stop putting more information as part of the planting process
on, more litter on? Q Would it be fair to say knowing your Mehlich
A Yes That'sjust what we mentioned before. 111 STP will help you know whether or not asa-- to
Q  Okay. Down at the very bottom of that column, be proactive before resuming applications, that you
sir, still on Page 1493, it says - talks about some 01:18PM know when it's good to apply it again, apply litter 01:21PM
studies, but saystheir results of significant again?
correlation between the concentration of soluble A Well, | would sugges that the Mehlich 111 P
reactive P in runoff and M 3P in soil samples, zero il test value isanimportant component of an
to fifteen-centimeter depth, suggest knowledge of assessment, and that assessment may have many other
soil test P can be used to assess P runoff in 01:18PM components|like the P index does, but that's one of 01:21PM
pasture before manure is applied and thereby help a the components that we use to assesswhen you should
grower be proactive about when to resume apply litter and when you shouldntt.
applications of brailer litter. Isthat atrue Q Okay. Thenext sentence, Dr. Coale, says
statement in your judgment? several studies show soil test P is associated
A Let mego back over it again, please. 01:18PM positively with P lossesin runoff water and would, 01:21PM
114 116
Q Sure therefore, be useful in risk assessment with
A Atthework under the assumption, I'mnot references. |sthat acorrect sentence?
picking up real quickly, but that sentence garts A Wadl, that sentence referenced a published
out but the reaults of sgnificant correlation. | piece of work, Sharpley 1995, s I'm assuming they
don't -- assuming they're referencing a previoudy 01:19PM got that right out of there, but in general, if 01:22PM
cited sudy, which | presume they are, that showed a we're talking about a correlation between two
correlation, a postive correlation between soluble datasets, that there have been datasets published
reactive P and soil test P or Mehlich 111 P, then where the 0il test P ispodtively correlated with
that would be atrue gatement, if they're P lossin runoff.
referencing that data of someone d<e. 01:19PM Q  Let'sgoback toyour report, which is Exhibit 01:22PM
Q Asagenera matter, isthere a positive No. 1. You should till haveit there. 1'mlooking
correlation between soluble reactive P and M -- on Page 7, Dr. Coale.
Mehlich 111 P? A Canl put thisasde?
A Yes generdly. Q Yes Youneed tokeep it therefor the
Q  Okay. Now, it says before manureis applied. 01:19PM | reporter. She'll want it at the end of the day. 01:22PM
Why isthat significant in this context? A I'mtrying to keep my pilessraight. Where
A There have been -- and, again, I'mtrying to are we looking again, Sr?
piece together where they're referencing within Q  That top subparagraph, which is C from the
right in here. previous page.
MR. McDANIEL: If you need to take time to 0L:19PM | A  OnPage6? 01:23PM
read, you take whatever time you need with that Q No. It'stop of Page 7. It carriesover to
document -- Page 7.
A Okay. A Okay.
MR. McDANIEL: -- to be satisfied with your Q  You say there after citing all of these
answer. 01:19PM articles? 01:23PM
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A Uh-huh.

Q Thekineticsof P soil -- excuse me, of soil P
mineralization and dissolution, combined with the
rate of P removal by crop harvest, will control the

geep. If you look at the datain that Reed paper
we jugt talked about, it can be very steep to flat.
So that meansthe rate is going to be very site

specific, very soil specific, very specific -- be

rate of STP decline over time. 01:23PM determined by how that land wastreated in the past 01:26PM

A Uh-huh. and how those different pools of phosphorus are

Q What do you mean by that sentence, sir? exchanging with themselvesin the soil. Soiit's

A That when you have a pool of phosphorusin the assuming you have a congtant linear rate of twelve

soil, that pool was divided up between phosphorus pounds per acre declining over time. | think it's

which isphysically and chemically adsorbed or 01:23PM | just not areliable number. 01:26PM

attached to the solid phases of the soil. As Q  Haveyou developed any opinion on how long it

phosphorusistied up in organic matter in the soil, will take to bring down the high P soil, the high P

some of that organic matter is-- turnsover, is level in these soilsin the Illinois River watershed

very dynamic. It degrades quickly and releases by phytoremediation?

soluble P, and some of it is very resstant, and 01:24PM MR. McDANIEL: Object to the form. 01:26PM

there's also phosphorus which is dissolved in the A No.

s0il and water. Soit'stherate of those Q Do you know if anyone for the defendants has

transformati ons within those different pools of donethat?

phosphorus in the soil that one regulates the supply A Not that I'm aware.

of phosphorus through the soil for uptake by these 01:24PM | Q Okay. Inthenext little subparagraph that's 01:26PM

remediating plants, and that will supply that. It unlettered there, you say that the modd derived by

a so regulates how much phosphorus you will pick up Dr. Johnson appearsto be a pure academic exercise.

or will show up inthe soil test P evaluation of the Areyou with methere?

0il. A  Yes

Q Iswhat you'vejust told meageneral 01:24PM | Q  What do you mean when you say that it was -- 01:27PM
118 120

description of the way phosphorus works in the soil let's take these phrasesone at atime. It wasn't

and with plants? developed from physical data?

A Correct. A Uh-huh

Q Okay. Your next sentence says, thus, since Q What doyou mean by that?

therate of STP declined when no additional P is 01:24PM | A Isthat he gpplied the assumption that soil 01:27PM

added to the soil while crop harvest continuesis test phosphoruslevelsdeclined at the ssamerate as

unknown -- they are increased, that twelve pounds per acre loss

A Uh-huh rate. Didn't seem-- at least fromhis

Q - thehypothetical model of STP decline over presentation, | saw no data that supported where

time that was developed by Dr. Johnson, and it cites 01:25PM | that twelve pound per acre rate came from. 01:27PM

hisreport, is not quantitatively defensible and has Q Areyou saying that he didn't have data for

no apparent application. Why do you say therate of his beginning point based on the STPsin the

decline is unknown? watershed?

A Well, my undersanding of the oil tex P A No. What he -- the premise of that model was

decline model that he presented in hisreport 01:25PM the rate of decline. 01:28PM

assumed the rate of decline wasequal to the rate of Q Okay.

elevation of sil test P with added fertilizer, A And| think heimposed a congant rate of

which wastwelve roughly, | think tento fifteen, | declinethat | couldn't determine where he got that

think an average of 12 pounds per acre per year, and from, other than that single assumption.

he used that asa congant linear decline rate, and 01:25PM Q Okay. Thenext thing you say, it was not 01:28PM

| was-- my whole point was, and | gave a couple of validated by independent datasets. What do you mean

these references here, to show that that rate of by that?

decline canbe dl over the board. It can be amost A Well, bear inmind, I'm not amodeler and

zero or practically nonexigtent for that one modeling is not what | do, but typically when you

Kratochvil paper we referenced, and it can be very 01:25PM | use modelsand try to undersand where they fit in, 01:28PM
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you usually take a dataset and devel op your model
and your parameters. For like this case we're
talking about now, you would take a dataset and from

Ilinois River watershed that has elevated
phosphorus is without an active pathway to water?
MR. McDANIEL: Object to the form.

that dataset, you would develop that rate of A No, | don't.
decline, which Johnson assumed wastwelve. Soyou 01:28PM | Q Do you know if anyone from the defendantsis 01:32PM
take that dataset to develop your model, and then prepared to speak to that?
you would go out and collect another dataset to see A | don't know that.
whether the model you developed actually predicted Q Okay. What would a piece of land without an
what you saw in real world, and if your model that active pathway be? Just give me an example.
you came up with using a separate dataset accurately 01:29PM | A If youhad afield that - thisisa crysal 01:32PM
predicted an independent dataset, then you can say clear example. If you had afield that had a
that your model isvalidated, and | didn't see where concave basin 0 water could potentially drain off
that took place. that field over the surface and reach a point where
Q  Then what do you mean when you say it has no it would actually accumulate or be retained and
predicted capacity? 01:29PM wouldnt, if you would, makeit over the next hump 01:32PM
A Well, if you develop amodel and the and down the hill, that would be not an active
assumptionsin the model back to that twelve linear pathway.
coefficient of decline, if you develop amodel based Q  Arethereany other kinds of situationsthat
on adataset and you can't demondirate that that we might find in the Illinois River watershed that
model predicts an independent dataset, then that 01:29PM don't have an active pathway? 01:33PM
model can't be used to predict -- have predictive A Sure. You can have runoff water asgenerated
capacity. In other words it has-- you can't use from one field, which may, in surface flow, exit
it to speculate what might happen in a hypothetical that field and go into an adjacent field, which at
Situation. that point it may run acrossa different set of
Q  Okay. 01:29PM physica conditionsin the soil, where you may have 01:33PM
122 124
MR. NANCE: Let'sgo ahead and take a quick infiltration in the soil, and the runoff path may be
break jus to change the tape. attenuated at that point, or you may have runoff
VIDEOGRAPHER: We're off the Record. The fromafield that reachesthe edge of field, and if
timeis1:31 p.m. the edge of thefield isawood lot, it may go into
(Whereupon, a discusson was held off 01:30PM that area and then disperse and infiltrate into the 01:33PM
the Record.) il.
VIDEOGRAPHER: We are back on the Record. Q Didyousay awood lot?
Thetimeis1:31 p.m. A Yeah, awooded area
Q  Dr. Coale, in Subparagraph E on Page 7 -- Q Okay.
A Yesdr. 01:30PM A Sorry. A wooded area. 01:33PM
Q - you say, second sentence, in order for P Q Okay.
losses from an agricultural field to be of A So,yes itdidrunoff thefield, and maybe
heightened ecological concern, the site must contain it ran into awooded area, and in that Stuation
both a substantial source of P and active pathways surface soil conditions change, et cetera. 1t may
through which the P can be transported to an 01:31PM infiltrate and no longer be runoff. So there's 01:33PM
adjacent body of water. Can you tell me what you different scenarios where you may have runoff water
mean when you say an active pathway? generated on afield but it'snot connected to a
A That there hasto be amechanism, whichis water body.
usually water, to move phosphorus from the source to Q  If there'srunoff water fromafield and it's
abody of water. That pathway, whether it's surface 01:31PM carrying with it some dissolved phosphorus -- 01:34PM
overland flow or what have you, you have to have -- A Yes
an active pathway hasto be open and continuous and Q  --what happensto the phosphorusif that
connected to that body of water o that it actually water sinksinto the ground beforeit getstoa
has an impact on that body of water. stream?
Q  Sir, doyou know how much of theland in the 01:31PM | A Well, it will gowiththewater. Okay. The 01:34PM
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water will go into the soil, infiltrate in the soil,
and once water is moving through a soil, that
phosphorusthat isdisolved in that water
oftentimes adsorbs chemically onto clays, adsorbed

Q  If there'suninterrupted flow from the top
field tothe water?

A It may makeit there or it may not.

Q Okay. If Field No. 1isahigh P field where

into organic water, or if the oil happensto be 01:34PM litter has been applied and Field No. 2 isnot, does 01:37PM

very shallow and reachesa place whereit'san that dissolved phosphorus that moves from Field 1 to

outlet Site, it may seep back out and continue on Field 2 in some way increase the STP of Field 2?

itsway, 0 it may be many different fates It A Itmay.

really depends on the ste and the soil conditions Q Okay. Through the same mechanismsthat you've

that are going on at that particular ste. 01:35PM talked about? 01:37PM

Q Ifit--if thesail isshallow and it gets A Right.

into somewhere and leaks back out, isthat something Q Isthereanything other than a physical

that happensin the Karst geology in the lllinois barrier -- if there's an uninterrupted sope from

River watershed? Field 1 tothe water --

A Frommy undersanding of Karg, yes it can. 01:35PM A Uhhuh. 01:38PM

Q Aml| understanding correctly that if that Q - isthereanything other than a physical

phosphorus moves from a higher field to the next barrier that will stop the long-term movement of

lower field and sinksin, that the dissolved that phosphorus from Field 1 to the water?

phosphorusjust acts like phosphorus there and goes MR. McDANIEL: Object to the form.

through the same chemical processesthat you've 01:35PM | A Well, given that scenario you outlined, there 01:38PM

described? could be chemical barriers The soil could be

A If it'sdisolved in the soil water and it amended or | sugpect if there'saradica difference

infiltratesin the soil of adifferent field, then, inthe soil type, it could be a naturally occurring

yes it'sprone to be accumulated onto the solid chemical where soluble P was generated at the higher

phases of the soil by adsorption. It can be fixed 01:35PM elevationsof Field 1 or Field 2. Asit moved on 01:38PM
126 128

by iron, auminum or calciumif you know the pH. It way down the dope, it encountered either a

can be incorporated into organic matter. So there's purposefully congructed chemical barrier, in other

alot of different fates. words, you added something to the soil to trap

Q  Isthat the same process basically that phosphorus or aradically different soil type change

happens when you apply litter on, say, the first 01:36PM where there was a high phosphorus adsorption 01:38PM

field? capacity of that soil down, further down the dope.

A Yes same process Then asthat soluble phosphorus made its way down

Q  Thesame sort of thing happens? the dope and it hit that chemica barrier, it could

A Same proceses be adsorbed into the soil and then no longer

Q Okay. What happenswhen it rains again? 01:36PM | available for continuing to move down the dope with 01:38PM

A Onthat second field, the lower field? the drainage water.

Q  Onthesecond field. Q  What sort of chemical would -- might

A Well, it redly depends It would depend - ddiberately be put in that pathway to stop the

Q  If there'srunoff water. phosphorus?

A If theré'srunoff water generated, theniit 01:36PM A Well, weve played around with some of them, 01:39PM

really depends If there'senough -- what load, if and it'siron compounds, cal cium compounds, aluminum

you will, of soluble Pisin the soil water, whether compounds. Depends on the pH of the soil and what

that moved with the water or not, and what you are trying to accomplish, but there'swaysto do

concentration depends on how much soil water -- it.

luble il Pthereisat that dte at that time. 01:36PM Q Okay. What naturally occurring sail, 01:39PM

Q  Waell, doesit -- some of it go into solution different soil type might have the same effect?

and move to the third field down? A Well, if you - it's-- if you had aradica

A Somewill. shift in pH in the soil, for example, or you had a

Q  Okay, and eventually toa streamor ariver? radically increasing clay content of the soil and

A Itcanor could not. Dependson the site. 01:36PM that runoff water became in contact withit, it 01:39PM
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could absorb the phosphorus out of the soil.

Q Towhat extent in thelllinois River watershed
arethereradical differencesin pH or clay content
like you've described?

from the water?

A With varying degrees of effectiveness, yes

Q In, | guess, it's 5F a thebottom of Page 7,
Dr. Coale, you talk about the difficulties Dr. Olsen

A That | don't know. 01:39PM had in capturing edge of field runoff. 01:43PM
Q  Doesanyone who will tetify for the A Right.
defendants to your knowledge know about such radical Q Istherean established protocol for catching
changesin soil pH or clay? edgeof fidd runoff?
A | don't know. | haven't discussed that with A Not that | know of.
anybody. | don't know. 01:40PM Q And 5G, which is on thetop of Page 8, you're 01:43PM
Q Okay. Isthere anything besdesadeliberate talking about, | guess, Dr. Fisher and Dr. Olsen's
amendment of the soil like you've described or the comments about the Karst geology.
kind of different soil compositions like you've A Uhhuh.
described that -- and a physical barrier -- Q  You say that, about four lines down, the soil
A Right. 01:40PM surface slope, soil textural composition, talk about 01:43PM
Q - that would stop the progress of phosphorus percentage of sand, silt and clay.
fromthe high Field 1 to the sream? A Uhhuh
MR. McDANIEL: Object to the form. Q  Depth, bulk density and porosity of the soil
A Well, of course, if you had achangein that overliesthe fractured limestone bedrock will
topography so you no longer had a gravity gradient, 01:40PM | determinerunoff, infiltration and percolation 01:44PM
it would gop it. It would accumulate at whatever potential of rainfall that falls on a particular
the low spot was site
Q Okay, and |'m assuming an uninterrupted. | A Uhhuh.
realize if there'sa dam or something or a hole? Q Haveyou doneany particular studies of those
A Or something uphill. 01:40PM factorsin the |RW that would prepare you to opine 01:44PM
130 132
Q Right. about the extent of percolation or infiltration of
A Okay. water?
Q  Canyou think of anything other than the A No, | havenot.
things we've talked about so far? Q Doyou know of anyonewhd sdonethat for the
A For blocking soluble P, no, gr. 01:41PM defendant? 01:44PM
Q Okay. What about particulate P? A No, | don't.
A That'swhy | aked that question. Particulate Q Just asecond. In 7H you begin totalk about
P, yes there are physical barriersin the form of assessment of potential P losses.
vegetation. A Uh-huh.
Q Okay. 01:41PM Q Let mehand you what | have marked as Exhibit 01:46PM
A Would block the transport of physical P or 5for Coale. | guessif | say I'm handing it to
particulate P due to just the physcal blocking of you, | better hand it to you.
particlesmoving. A | thought it would come sooner or later.
Q  Describe, when we talk about particulate Q Doyou recognizethisasoneof thearticles
phosphorus, what would it look like if we looked at 01:41PM | you havereferenced in Subparagraph H? 01:46PM
it. A Yes
A Itwould betoo small to see. Q Haveyou got acough drop? You want a
Q Isitlike--would it look like dirt that peppermint or something?
washes off afield or just erosion? A I'mfine
A Itwould look like muddy water. 01:41PM Q Looking at theleft-hand column there of the 01:46PM
Q  Muddy water, okay, and am | hearing you first page, which is-- I'm not sure of the number,
correctly that vegetation may filter out the mud but it'sthefirst page of the article, about
fromthe water? halfway down that first paragraph, let meread the
A ltcan yes sentenceand let'stalk about it. In fact, USEPA,
Q  Okay. Doesit necessarily filter out the mud 01:41PM 1996, maintainsthat eutrophication isacritical 01:47PM
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problemin most surface waters having impaired water

Q Thisseemsto metobeahighly studied

quality with agriculture being the major source of watershed?
causative nutrientsin 50 percent of the lakes and A It'svery -- I've beenthere. It'savery
60 percent of the river miles determined to have highly studied watershed.
impaired water quality. Did | read that correctly? 01:47PM | Q What'sit likethere? 01:50PM
A Yesyoudid. A Inwhat regard?
Q Sowould it befair to say that peoplein your Q Just, | mean, what sort of facilities do they
profession have probably known since at least ' 96 useto study it?
about this problem and the role of agriculturein A Therearewdlsinthe soil collecting soil
it? 01:47PM water. There'ssurface runoff flumes There's 01:50PM
A | don't want any confuson that | work for the sream gauges. There'sother ingrumentation that |
EPA, and EPA isvery different from scientigs don't recall the purpose but soil water monitoring
They'reregulators. Okay? ingrumentation across the watershed.
Q Okay. Q Okay.
A So, yes thisreferencesthe EPA publication. 01:48PM A It'savery highly ingrumented ste. 01:51PM
Q  Allright. Doyou think this sentenceis Q Howdoesit comparein sizetothe lllinois
generally accurate? River watershed?
A | believeit'saccurate. A Ohitsquitesmal. It'sasmal research
Q  Okay. Do you know of any reason why in the gudy ste.
Illinois River watershed agriculture would not be a 01:48PM | Q Okay. How do the soilsthere compare tothe 01:51PM
major source of causative nutrients of any soilsin the lllinois River watershed?
eutrophication in the water? A I'venever compared them. | don't know.
MR. McDANIEL: Object to theform. It's Q  What kind of soils do we have in the Illinois
outside the scope of hisopinionsoffered in his River watershed?
report. 01:48PM A Byname? | don't really know the names 01:51PM
134 136
A | redly amnot prepared to comment on There are dlt loamsand sty soils. There'sa
eutrophication in waterways of waterswithin the wide variety.
IRW. Q  Okay. How doesthe devation changein
Q  What'syour understanding generally of the watershed ether WE-38 or FD-36 compareto the
effect of nutrients on eutrophication of waterways? 01:49PM | eevation changein thelllinois River watershed? 01:52PM
A That the -- generally for fresh water sysems, A | don't know -- | don't think | can answer
the eutrophication cycle, which isthe growth of that question.
algae above what ecologists seem -- deemto be Q Okay. Let'sturnto Page 272, if we could,
acceptable levels, isfueled by nutrientsinjected Dr. Coale. | need to understand somethings it
into that sysem. 01:49PM says. Therein theright-hand column above the 01:52PM
Q  And would phosphorus be one of those nutrients runoff soil phosphorusinteraction heading, the
generally? paragraph abovethat --
A Generaly phosphorusisone. A Okay.
Q  Now, thisstudy, Exhibit No. 5, wasdone on a Q  --thefirst sentence of that says comparisons
small watershed in Pennsylvania; isthat right? 01:49PM of calculated and measured flow volumes both at the 01:52PM
A If myrecallectioniscorrect -- I'll have to runoff plot and whole site scale support the
seewhich onethisis Hang onasecond, please. assumption that storm runoff is generated primarily
Q Sure by the near-stream surface-saturated aress. Could
A Yes It'ssaying the FD-36 watershed isone you explain to me what that means?
of them. 01:50PM A Interpreting those termsisthat the near 01:53PM
Q  Okay, and you're looking on Page 2687 stream -- it sayswhere the runoff water is
A Yesdr. generated from within the ste. So runoff was more
Q Andit'sgot alittle map of the watershed or common to be generated near the stream, near the
adiagram of the watershed there; right? creek in that stream where the surface soil becomes
A Yesdr. 01:50PM saturated with water. 01:53PM
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Q Okay. Would | haveit correctly if it rained

MR. HAMMONS: | figured there'san air

over thewhole watershed uniformly -- block on that sde.
A Right. MR. ELROD: Youll be adeep in about ten
Q  --that most of the water that would bein the seconds
stream would be from the rain that fell near the 01:53PM A Where doesthat leave me? 01:56PM
stream? MR. McDANIEL: Leavesyou deeping onthe
A Mog of the water that reached the sream by desk.
runoff would be generated -- MR. ELROD: Exactly. When you wake up,
Q By runoff, yeah. you'l have no memory of this.
A --would be generated from the regionsthat 01:53PM MR. McDANIEL: But agood transcript.
are nearer the sream as opposed to regionsfurther A Excusme. I'mgoing to suck on one of these.
from the sream. If it becomes a problem, please let me --
Q Okay. Would it then befair to say that more Q It certainly doesn't bother me.
of the phosphorusin the runoff would originate from A Okay.
the land near the stream than from the land farther 01:54PM | Q  Areyou aware of any comparable study in the 01:57PM
fromthe stream? Ilinois River watershed that tailors the
A Well, if mog of the runoff water isgenerated appropriate distance from a stream for that
in the stream and you have to make an assumption watershed?
about phosphorus concentrations, they're uniform, A No, I've not seenthat.
then mog of the phosphorus runoff would be 01:54PM Q Okay. Soinyour profession, doyou just use 01:57PM
generated with that runoff water near the sream. the 30 meters because that's the one that happened
Q  Allright. The next sentence says, most to bein this watershed?
importantly, though, from the perspective of A Yes and, like | said before, it kind of
potential for P trangport, the maximum extent of the conformswith observation, but thisisagood
surface runoff producing areas for all observed 01:55PM dataset to back up that observation. 01:57PM
138 140
storms was within approximately 30 meters of the Q  Doesthat mean that, going back to our earlier
channel. example with high Field 1, that you would expect
A Uh-huh water to run off it 30 metersif there were runoff?
Q Soisthat why in your phosphorusindices A | don't know if | understand that quegtion.
you're concerned about nearnessto a stream -- 01:55PM Q Okay. Yousayinthisstudy that you get most 01:57PM
A Right. of your runoff from 30 meters from the stream.
Q --asoneof thefactors? A Right.
A That'spart of it, yes Q Wetalked earlier about the high P Field 1,
Q Okay. Isit --isthat 30-meter figure Field 2, Field 3 going down to a stream.
something that's unique to this particular watershed 01:55PM | A Right. 01:58PM
and not something you trandate uniformly to every Q  Doesthat mean that it's agood rule of thumb
other watershed in the world? that if it rainson Field 1 up high and there's
A That'skind of -- that'sa-- they have agood runoff, that the runoff is going to go about 30
dataset here to show that 30 metersisareasonable meters?
delineation, and it conformswith common practice 01:56PM | A No. 01:58PM
that you kind of know the further -- but we never Q Whyisthat?
had a dataset to back that up. So it'sbeen kind of A BecausinField 1 up highin your scenario,
adopted asthe limit because this dataset bascally theresno gream. The greamisway down herein
upportswhat in practice has been observed. Field 3 or 4, correct, 0, no, that wouldn't mean
MR. ELROD: Are we about to explode? 01:56PM | the same thing. 01:58PM

MR. NANCE: We're going to take off.
MR. HAMMONS: |sthat gasfixing to come

out of the ceiling?
MR. McDANIEL: Only onthat sde of the
room, though. 01:56PM

139

Q  Andwhy isthat?

A Becauseif you have a surface water ream,
thenyou -- there'sat least aloca water table
there at the stream surface.

Q Okay.
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A Sothat'swhat iscontrolling that distance

from the stream.

Q  And does that mean becausethe water tableis
maybe near the surface, it'slesslikely -- water is

Q Wall, let meread the sentence again and see
if you --

A Okay.

Q Thissuggests not applying P to those areas,

lesslikely to sink in? 01:58PM meaning the 60 percent whereiit's over the level -- 02:02PM
A Correct, correct. A Uh-huh.
Q  Haveyou doneany personal study or Q -~ becauseits continued application,
observation in the lllinois River watershed soin particularly tothe 40 percent of the watershed area
our example we would know how far water would get above 200 milligrams per kilogram Mehlich 111 P,
from Fidd 1 onto Fidd 2? 01:59PM would result, would result in further P enrichment 02:02PM
A No, | have not. of runoff and increase in P export. 1t doesn't say
Q  Areyou aware of anyone who has? there'spotential. 1t saysit would result, doesn't
A No, I'mnot. it?
Q Le'sturntoPage274, Dr. Code. Inthe A Right, that'swhat it says, but they're usng
left-hand column, thefirst full paragraph, the 01:59PM that asan introduction to the area, variable source 02:02PM
second sentence there says, for instance, one might areathat says-- what they're suggesting isto pay
set P-management goals based solely on Mehlich 111 P attention to where the runoff is being generated
contents for soils over the entire watershed. Do from within the watershed, those variable source
you seewhere |'m reading? aress, and to avoid those variable source areaswhen
A  Yes 02:00PM you are applying manure to the land. 02:03PM
Q  And next sentence says, nearly 60 percent of Q  Waell, isthis sentence scientifically correct?
the soils over FD-36 are sufficiently high in P, MR. McDANIEL: Object to the form. Youare
over 100 kilograms per kilogram, so there would be excerpting the document. It'smideading.
no further responseto P applications. Let mestop A | would say that that sentenceinisolation
and ask you where the 100 milligrams per kilograms 02:00PM | could be correct in Some soilsand some locations 02:03PM
142 144

comes from as an economic critical level in that and maybe not in others.
watershed; do you know? Q Sotheauthor'sgot it partly right and partly
A That'sprobably the Penn State University wrong?
recommendation since this sudy wasdonein MR. McDANIEL: Object to the form.
Pennsylvania, but | can't say that for sure. 02:00PM A My interpretation of what the authorsare 02:03PM
Q Allright. Soat least inthislittle doing with that sentenceisusing it to introduce
watershed, 60 percent of the soil isabove that? the following part of that paragraph, which talks
A Correct. about the variable source areas, and their
Q Okay. Alittle farther down it says-- well, recommendation that if you arein -- if you want
let'sread the next sentence. This suggests not 02:01PM to utilize -- well, inthiscase it'snot litter; 02:04PM
applying P to those areas because its continued it'sdairy manure | believe, but if you want to use
application, particularly to 40 percent of the manure on those sites, you're - they are suggesting
watershed above 200 milligrams per kilogram Mehlich you look at where the litter is being generated from
111 P, would result in further P enrichment of and avoid application of those Stes
runoff and increase in P export. Sothey're saying 02:01PM | Q Dr. Coale, al I'minterested in right now is 02:04PM
if you put more phosphorus on that area, you're that further -- it saysfurther continued
going to have more enrichment and more increasein application would result, would, not might, but
the P export? would result in further P enrichment in runoff. Is

MR. McDANIEL: Object to the form. that scientifically correct?
A | think they were saying, excuse me, that the 02:01PM MR. McDANIEL: Object to the form. It's 02:04PM
potential might be there for increased -- increasing been asked and answered.
the P further, and that'sthe only factor what was MR. NANCE: I'mbreaking it down in pieces
changing that perhapsthe export would be increased. here.
Q | don't seepotential in that sentence. MR. McDANIEL: You asked himto give you

MR. McDANIEL: What'sthe quesion? 02:02PM his explanation of the satement, and he'sdone 0 02:04PM
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twice now.

A Okay. What I'msayingisthat on certain
Stes if you increase the il test P level, you
can have resulting increasein runoff. In other
Stes that might not happen.

Q  Why might it not happen?

A If theré'sno runoff generated on that ste,
you would not have increased runoff from P.
Q  And if there were runoff generated from that
site? 02:05PM

A Thenyou may or may not see more P moving. As
many factors, aswe said before, that have to be
assesed on each Ste to determine how much
phosphorus may be trangported off that Site.

02:05PM

discussing. Hetold you if you -- you can read into

the Record the bal ance of paragraph that startswith
theworld alternatively. So would you do that?

A Okay. Alternatively, incorporation of the VSA
hydrol ogic concepts discussed previously and the
recognition of the similarity between patterns of P
concentration in stream flow and P content in near

stream soil s suggest that P-management goal's should
focus on the near stream areas rather than the whole
watershed. 02:08PM

Q Okay. Then thenext paragraph, controlling P
application in the near stream runoff producing
areasrather than areas further from channel appears
to havethe greatest potential to decrease P export

02:07PM

Q  Well, the question hereisenrichment in 02:05PM in stream flow; isthat correct? 02:08PM
runoff, of runoff. So that assumes there's runoff, A That'swhat it sayshere.
doesn't it? Q Whywould that have the greatest potential --
A Theauthors wordsare that there is have a greater potential than cutting off all P
enrichment in runoff. application?
Q Andincreasein P export? 02:06PM A | dontinterpret it saying that it would. 02:08PM
A That'swhat the authorswrote. Q Wadll, if you stopped all P application, would
Q Okay. Aretheauthorsright or wrong? you have an even greater potential to decreasethe P
MR. McDANIEL: Object to the form. export in stream flow?
A Theauthors-- without knowing what the A | think what the authors are getting at here
specific dte they are referring to, they could be 02:06PM isthat the-- if you'retrying to strike abalance 02:09PM
146 148
right or could be wrong. between management of afarmand minimizing or
Q Okay. Thenext sentence says, however, reducing the risk of phosphoruslossin runoff,
recommending limited application of P to over half surface runoff, then one way to take a step towards
the watershed area could restrict farmerswith reducing that risk isto focus manure applications
confined animal operations. 02:06PM on those portions of the landscape where you don't 02:09PM
A Correct. expect runoff to be generated, and if you are going
Q Isthat atrue sentence? to do that asa step to help reduce the potential
A That'satruly read sentence. for phosphorus runoff with runoff water, then that's
Q Isitfactually true? agood practiceto take.
A Thatif afarmer isutilizing manure and a 02:06PM Q That'sagood step? 02:09PM
limitation on the amount of acreage that manure may A That'sagood sep to take, correct.
be applied to wasput in place, then, yes it would Q  If youwanted to absolutely minimize the
regtrict this management. runoff, would you do o by not putting any more
Q  Okay. Dropping down tothe next paragraph -- phosphorusin the watershed?
MR. McDANIEL: Let mejugt interpose an 02:07PM MR. McDANIEL: Object to the form. 02:09PM
objection to the lack of completeness of the A That would be amuch more drametic sep to
examination for not reading the balance of that take.
paragraph into the Record. Go ahead. Q  Okay. Next sentence, from the farmers
Q Well, Dr. Coale, you can read the balance of perspectives, this meanslessland areawould be
the paragraph, the paragraph above. 02:07PM impacted, therefore, allowing more land area 02:10PM
A | don't understand what you are asking me to available for manure application. Did | read that
do. correctly?
MR. McDANIEL: Okay. My objection wasthat A Yesyoudid.
he moved on in his examination without getting into Q Okay, and sowould it befair to say that
the Record the balance of that paragraph you were 02:07PM | taking the small step lets farmers keep applying 02:10PM
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more phosphorus than taking the big step? you're going to see Version 2, Version 3, Verson 4,
A That'scorrect. Version 5 come on aswe understand how things work
Q Okay, and isn't part of theissue herereally better.
that we want to make it easier on farmersto keep Q  Okay.
using, in this case, cattle manure? 02:10PM MR. McDANIEL: Bob, if you are at any point 02:13PM
MR. McDANIEL: Object to the form. ready to goin alittle different direction, | could
A Part of theissueisto move agiven farmer gtand a convenience break.
from-- to a production practice that haslessrisk, MR. NANCE: Let'stake a convenience break.
and it'sa ep-by-gep incremental process of VIDEOGRAPHER: We're now off the Record.
education, and | interpret what these authorsare 02:11PM Thetimeis2:15 p.m. 02:13PM
sayingisthat if -- asagep in that education (Following a short recessat 2:15 p.m.,
process backed up by their science, that saysif proceedings continued on the Record at 2:22 p.m.)
they have dairy manure to apply to the landscape and VIDEOGRAPHER: We are back on the Record.
they needed that for the nitrogen supplying capacity Thetimeis2:22 p.m.
for growing the silage or whatever they are growing, 02:11PM | Q Dr. Coale, I've handed you what |'ve marked as 02:21PM
that'sa good step to help reduce the risk for Exhibit No. 6. Do you recognizethat as one of the
phosphorusloss because those portions of the articles you cited in Paragraph 5H of your report?
landscape that are further distance from the gream A  Yes
are much lesslikely to generate runoff water in the Q Okay. Thisisanother onewherel'd surelike
first place. 02:11PM you to pronounce the lead authors's last name for 02:21PM
Q Okay. What'sthe step after this? me?
A Inthisscenario? A Gburek.
Q  Waell, what's the step after your phosphorus Q  Gburek, okay, and Dr. Sharpley and others were
index? on thisreport; right?
MR. McDANIEL: Object to the form. 02:12PM A Right. 02:22PM
150 152
A Ingenerd? Q Okay. Let'sseetheextent to which you agree
Q Ingeneral. with certain of the statementsin this article.
A Globally? You do aphosphorusindex Upper right-hand column there on thefirst page, the
assessment on the site. The outcome of that rapid growth and intensification of the livestock
assessment gives you some management guidelines that 02:12PM industry in certain areas of the USA and Europe have 02:22PM
say things -- you know, you have alow, medium, created imbalances between P input in feed and
high, very high loss for P loss or whatever the fertilizer and its output in produce with
outcome may be, and then you go back and look at how references. |sthat atrue statement asfar as
you might change management of that property or that you're concerned?
field so that your risk is decreased. 02:12PM A  Yes 02:22PM
Q Isthereanythingin the pipeline of your Q Okay. Thenext sentence, on anational basis,
profession that'sbetter than a phosphorusindex yet an annual P surplus of 26 kilograms per hectare
to come? existsin the US, and | don't care about Europe, but
A | would say if we're working now with Version does that sound a good figure for the excessin the
1 of a phosphorus index, there's Version 2 in the 02:13PM United States? 02:22PM
works. There's several updates on the way, on the A I'mnot familiar with the calculation of
way now, and those are being developed based on what excesson anational basis, nor in the UK.
we've learned over the last several years of how to Q I'd besurprised if you were. The next
improve them, and that was the goa from the very sentence, sir, actual surpluses are more dramatic
beginning when the phosphorus indices were first 02:13PM regionally because the areas where feed is produced 02:23PM
being developed. | think almost universally the have become fragmented from those where livestock
folks that were involved in developing them were areraised, with references. Isthat acorrect
saying thisis the first cut and these things need Statement?
to beimproved and refined and updated over the A  Yes
years aswe learn more over the years. So | think 02:13PM Q Andinour case would that beillustrated to 02:23PM
151 153
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the extent the poultry feed fed in the Illinois
River watershed grows somewhere -- is groan
somewhere else?

A For themog part, | believe that'strue.

Q It'sFD-36?

A Correct.

Q  What'sthe source of the Mehlich 111 P
categoriesthat arethere, over 200 excessive, 100,

Q Okay. That meansthe growth isfragmented 02:23PM | 200, no crop response; do you know where those 02:26PM
from the consumption? numbers come from?
A Correct. A | would speculate. I'mnot promising thisis
Q  Okay. Next sentence, aggravating the acorrect speculation. It would be fromthe Penn
Situation even further, manure applications within State University agronomy recommendations.
the livestock production areas are typically based 02:23PM | Q  And do you know what those are based on, | 02:26PM
on crop N requirements. The desireisto minimize mean, how they arrive at thase numbers?
the purchase of commercial fertilizer and the risk A Oh, | suspect they're -- well, | can't assume,
of NO3 leaching into groundwater. |Isthat a correct but most land grant universitieswho generate
statement? recommendationslike this, they're based on field

MR. McDANIEL: Object to the form. 02:23PM sudiesover many years and many Stesto determine 02:26PM
Q Isthat atrue satement? where the responsive range to phosphorusiis for

MR. McDANIEL: Object to the form. certain crops.
A Well, obvioudy in the year 2000 the authors Q Okay. Let'sgotoPage 143, Dr. Coale. Let's
thought it was. look at the last paragraph above the acknowledgement
Q Okay. Doyou agreewith that statement? 02:24PM heading. 02:27PM
A I'mtryingto rewind my brain nine years. A Okay.
Nine years ago, it was probably an accurate Q  Finally, and perhaps most importantly, the
Satement. modified Pl proposed is till only aninterim
Q What'sinaccurate about it today? measure. |sthat atrue sentence?
A | think if you -- right now it's-- my tongue 02:24PM A | don't know what they're referenced to. 02:27PM

154 156

istied alittle bit. The phrase typically based on Interim measure to what?
crop nitrogen requirements is less common, less Q  That was going to be my next question.
pervasive now than it was nine years ago. A Then['ll answer it, | don't know what that
Q Isthat because there's more phosphorusbased means.
systems now than there were nine years ago? 02:24PM Q  Okay. Next sentence, it provides immediate 02:27PM
A  Yes direction for P management that accounts for the
Q Okay. Next sentence, the N-P ratio of manure, spatially variable source and transport properties
twoto oneto six to one, islower than thecrop of thewatershed. | think we understand that.
uptake, seven to oneto eleven to one, so N-based A Okay.
manure management resultsin more P being added to 02:24PM | Q  However, we must remember thefigures 02:27PM
the sail than the soil requires. Without getting presented in theintroductory portion of the paper,
into whether we're morenitrogen or phosphorus based colon, an annual excess of 26 kilograms of
now, at least in terms of 2000 when thingswere phosphorus per hectarein the USA. Well forget
nitrogen based, wasthat atrue statement? about Great Britain. A problem further complicated
A Yes Weveadready mentioned that today. 02:25PM by further uneven distribution typically tied to 02:28PM
Q Final sentenceof that paragraph, in total concentrated animal production, and did | read that
thesefactors contribute to an increased risk of P correctly?
transport from agriculture land to surface waters. A Yes youdid.
Isthat atrue satement today? Q  Okay. Whilewere developing toolsto address
A  Yes 02:25PM immediate P management in the -- at the watershed 02:28PM

Q Okay. Dr.Coale, let'sturn over to Page 132,
and isthelittle diagram or map on Page 132 part of
the samewater shed that we talked about a moment
ago?

A | bdieveitis. 02:25PM

155

scale, we should also be working to reduce these two
excesses. Achieving an overall P balanceisthe
ultimate answer to P management at the watershed
scale. Now, did | read that correctly?

A Yes youdid. 02:28PM
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Q What doesthat mean, sir?

A What | interpret the author is meaning --
saying -- meaning by that last sentenceisthat at

the watershed scale an overall P balance would mean

Q  Howwould you defineit?
A lwouldnt useit.

MR. McDANIEL: Excuse me. It'syour
question, Bob. He asked you afair question.

that thereis as much phosphorus brought into the 02:28PM | Q Isthereadocumented problemin thelllinois 02:31PM
watershed asthere is that |eaves the watershed. River watershed with disturbingly high ST Ps brought
Q Doyou agreethat that'sthe ultimate answer about by theland application of the defendants
for water shed scale management? poultry litter in some of the watershed?
MR. McDANIEL: Object to theform. MR. McDANIEL: Objectionto form. It's
A Ultimate answer to what question? 02:29PM argumentative. 02:32PM
Q I think they'retalking about in the sentences A | don't know what you mean by disturbingly
above that the excess of phosphorus and the uneven high. It seemingly isartificially high. | dont
digtribution of it. | mean, read it and satisfy know what you are referring to.
your self, but that'stheway | read it. Q Areyou at al disturbed by the STPsthat you
A Thatif you'rein agiven watershed, whatever 02:29PM | have seen in the data you've reviewed for areas 02:32PM
watershed it might be, that if you're bringing more where people have either applied litter or are
phosphorus into the watershed than is being removed asking to apply litter?
in the watershed, then you're going to be MR. McDANIEL: Object to the form.
accumulating phosphorus in that watershed. A I've seen soil test data used by Dr. Johnson
Q Okay. that | was disturbed by because just in my 02:32PM
A And| think that'swhat they're getting at. professional opinion had to be absol utely wrong,
Q Aren't they getting at something more and, some soil test values and some that were up in the
that is, that as much should go out ascomesin? tensof thousands, which | don't think can be right.
A That would be balance, right. Q Allright. Do you find anything that any soil
Q Okay. Doyou agreethat that'sthe 02:30PM test values that you've seen from Dr. Johnson, which 02:32PM
158 160
appropriate goal? you don't think are just wrong, which disturb you?
MR. McDANIEL: Object to the form. MR. McDANIEL: Object to the form.
A Inmy mind, that would be an appropriate goal A Disurb merelative to what?
if there was a documented problem you're trying to Q  Either you'redisturbed or you'renot. It's
wlve. 02:30PM your own judgment. 02:33PM
Q  Isthereadocumented problemin the lllinois MR. McDANIEL: Object to the form.
River watershed? A | rarely get disturbed about data. | dont
MR. McDANIEL: Object to the form. know how to answer that quegtion. | don't know what
Q  Isthereadocumented problemin the lllinois disturbed means
River watershed with excess of phosphorus? 02:30PM Q Do you know that the State of Arkansas has 02:33PM
MR. McDANIEL: Object to theform. It's said that Benton and Washington Countiesare
outside the scope of the opinionsoffered in his nutrient surplus areas?
report. MR. McDANIEL: Object to the form.
A If the quegtioniswhether inthe lllinois A I'mnot aware of that.
River watershed there'sawater quality issueinthe 02:30PM Q Areyou awarethat the Sate of Oklahoma 02:33PM
stream, in the open water, that's something | can't considersthe lllinois River watershed a nutrient
anawer. impaired area?
Q Okay. Isthereaprobleminthelllinois A | haveread that.
River watershed with there being a substantial Q Isthat just something that's morally neutral
amount of land with artificially high STPs? 02:31PM toyou? 02:34PM
MR. McDANIEL: Object to the form. Plus MR. McDANIEL: Object to the form.
it'soutsde the scope of his-- A I'mtryingto addressquestionson a
A Okay. One-- make sure | undersand what you <cientific point of view, and moral issues | don't
aregetting at. Artificialy highis-- haswhat know how to regpond to that. I'mtryingto be
meaning? Can you define that for me? 02:31PM honest with you. 02:34PM

159
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Q | appreciate your honesty. Soasfar as
you're concerned, there's no phasphorus STP problem
in thelllinois River watershed?

MR. McDANIEL: Object to the form.
A | did not say that.
Q  Thenwhat isthe problem?

MR. McDANIEL: Object to the form.
A Fromwhat | know about the Illinois River
watershed and in any other watershed probably

02:34PM

and export in the watershed?
MR. McDANIEL: Object to the form.

A I'mnot aware of that.

Q Do you beieve any such proposal will be made

tothe court? 02:37PM
MR. McDANIEL: Object to the form.

A Notthat | know of. | have no knowledge of

that.

Q Areyou aware of any proposal by the

anywhere on the face of the earth, there'sgoing to 02:34PM defendants that would actually reducethe STP levels 02:37PM
be steswhere, from an optimum management of that of high phosphorus lands in the watershed?
Ste, you would find there would be -- that the soil MR. McDANIEL: Object to the form.
P levelswould be elevated to apoint where it would A I'mnot aware of any proposed actions that
contribute to phosphorusloss fromthat site. they would take in that regard.
There's other steswhich that wouldn't be the case. 02:35PM Q  Areyou aware of any proposa they will make 02:38PM
So agenera satement about the Illinois River to the court --
watershed, | can't and hopefully won't answer A No.
because I'mfirmly convinced it hasto be absol utely Q --totrytoreducetheleve of STP?
a ste-gecific asesment. MR. McDANIEL: Object to the form.
Q Butinthelllinois River watershed, there are 02:35PM Q Let'slook at Section 6 of your report on Page 02:38PM
siteswith ST Ps high enough that they serioudy 9, Dr. Coale. In Section 6there, and I'll call it
contribute to trangport of phosphorus off the site? theintroductory part becauseit doesn't have a

MR. McDANIEL: Object to the form. letter, you discuss something that was in Dr.
A | would suspect that there are stesthat when Engd'sreport?
evaluated properly, usng atool like a phogphorus 02:35PM A Correct. 02:39PM

162 164

dteindex or asmilar type tool, | would Q Okay. Just amoment. | don't suppase you
professonally expect to find sitesthat would be -- happen to have Dr. Engel'sreport on you?
have elevated concern along with Stesthat did not A No,dr.
have elevated concern. Q | haveacopy, and | don't intend to make it
Q Haveyou looked at theresults of any 02:35PM an exhibit, but let me flip open to Page 37 and see 02:39PM
phosphorus index analyses of any sitesin the if that's the part of Dr. Engel'sreport that you
Ilinois River watershed? were talking about.
A I'velooked at some results of some phosphorus A The part that's highlighted?
index studiesthat were done by the University of Q What wasyour question again, Doctor?
Arkansas, but I'm not -- | can't say now whether 02:36PM A Thepart that you have highlighted here? 02:40PM
they were in the watershed or outside the watershed. Q  Waell, Section 8.1.
| don't know where they exactly were. A | believeitis
Q  Werethose phosphorusindex reportsin your Q Let meshowyou, Dr. Coale, what --
considered materials? A Youwant thisone back?
A  Yes 02:36PM Q Keepit handy. We may want totalk about it 02:40PM
Q  You'retalking about like astudy or an actual again. Let me show you what |'ve marked as Exhibit
test result? No. 7 Coale and seeif that isthe Dr. Sharpley
A Oh. It wasagtudy, research study where they article that you were talking about, you and Dr.
utilized the phosphorusindex to generate the Engel are both talking about here | think.
dataset. 02:36PM A It appearsto be, yes 02:41PM
Q  Okay. Haveyou looked at any actual Q  Let'sturn -- what was your concern about Dr.
phosphorus index test results? Engel'sreport, and if you want to look at it to
A No, | have not. answer that, you may.
Q  Areyou aware of any proposa by the A Hangonasecond. Oh, my concern was semmed
defendants in this case to balance phosphorus import 02:37PM | fromthe fact that Dr. Engel proposed an 02:41PM
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acrossthe-board, uniform, generic estimate that 5
percent of the poultry litter P that applied to
pastures was trangported to natural surface water
vehides, runoff pathways, and the point I'm trying

Q Okay. Phosphorusuptake and harvest removal
by cropsrangesfrom 10 to 40 percent of applied P
dueto low crop demand compared to N and therapid
and only dowly reversible sorption of Pto

to makeisthat to have a uniform application of a 02:42PM | auminum, iron and calcium compoundsin sail, and it 02:45PM

any value, more or less 5 percent happensto bethe citesto Figure 3 again; right?

one he picks from Sharpley, probably isnot an A Correct.

accurate representation because back to our Q  Would you agreewith that statement?

Ste-specific nature of how runoff isgoing to be A It appearsto be accurate.

generated and how Pisgoing to be transported, | 02:42PM | Q Okay. Thenext statement, phosphoruslossin 02:45PM

think applying a constant uniform 5 percent loss surface runoff isgenerally greater than in

factor isjust agross overgenerdization. That's subsurface flow and dependson therate, time, and

the point | was trying to make. to the next page, method of P application. Theform

Q Okay. Let'slook at Page 378 of Exhibit 7. of fertilizer or manureapplied in theamount --

A Okay. 02:43PM A Hangon. I log you there. 02:45PM

Q Andtherésacouplelittle diagramsthere. Q  It'shetween thetwo pictures.

Let'slook at thelower of the two, which is called A Sory.

Figure3. Q Yeah, they hidit there. Dependson therate,

A Okay. timeand method of P application, the form of

Q Have you seen that before? 02:43PM | fertilizer or manure applied and the amount and time 02:46PM

A Yes | have of rainfall after application, and then it'sgot

Q  That shows, of course, P runoff 5 percent. references

A Correct. A Uh-huh.

Q Okay. SodoesDr. Engel say morethan that Q Doyou agreewith that statement?

about the P runoff? 02:43PM A | agreethat, yeah, they're mentioning all the 02:46PM
166 168

A | believe he just accepted that number at face different factorsthat need to be consdered when

value and applied it acrossthe whole area. looking at phosphorus lossin runoff.

Q Okay. Let'slook back at 377. We'll back up Q  Okay. Next sentence, overal -- excuse me.

just alittle bit. Let'swalk through thistogether L eaching of P can occur in sandy, organic or peaty

and seeif you agree with the satementsin this 02:44PM soils, those with low P adsor ption capacities, and 02:46PM

report. Thereinthe lower right-hand corner those with substantial preferential flow pathways.

there'sabolded heading fate of land applied Do you agree with that?

phosphorus in poultry operations; do you see that? A ltcan yes

A Yes | do. Q  Okay. Next sentence, overall -- and this

Q Thefatedf Pintypical poultry operationsin 02:44PM takes us over to Page 389 -- P lossis agronomically 02:46PM

the United Statesis shown in Figure 3, and that's small, generally less than 2 kilograms of phosphorus

thefigurewejust looked at; right? per hectare, and double bracket, lessthan 1.75

A Yes pounds per acre, representing a minor proportion of

Q Okay. Typically lessthan one-third of feed P P applied as fertilizer or manure, generally less

isutilized by poultry, with the remainder excreted 02:44PM | than 5 percent. Do you agreewith that proposition? 02:47PM

in manure and applied to land for crop use, and it A Again, I'd haveto rely on the authors for the

citesareference. 5 percent number. | wasnt -- | didn't follow the

A Uhhuh. calculations through there.

Q Do you agreewith that statement? Q  Isyour complaint with Dr. Engd that he said

A I'd haveto rely onthat reference. | don't 02:44PM 5 percent and Dr. Sharpley, at least in thetext, 02:47PM

really know that percentage. says less than 5 percent?

Q Okay. Would you generally rely on Dr. MR. McDANIEL: Object to the form.

Sharpley and Sheri Herron and Dr. Daniel to know A No, gr. | made that comment about Dr.

their stuff on a point like that? Engel's because | think what Dr. Sharpley in this

A Yes | would. 02:45PM paper with his co-authorsistrying to point out is 02:47PM
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kind of a general relative scale of things for them
toform. | mean, thisisnot a highly technical
article It'smore of apseudo technical article,
if youwill, and | think it'smeant to put thingsin
relative perspective, and that'swhere the 5 percent
camefrom. My concern | had was that if someone--
someone like Dr. Engdl, who knowingly or unknowingly
applied a generdity to awide range of specific
conditions, it may be an appropriate number for some
stesand it might not be an appropriate number for
other Sites.

My point comes back to, | don't think you can
apply a percent lossfactor to al thelandscapein
the IRW uniformly. It hasto be done much more
specificaly on asite-by-stebasis 02:48PM
Q  SoDr. Sharpley and his colleagues should not
have used theword overall in that last sentence?

MR. McDANIEL: Object to theform.

A No, gr. | think | aready mentioned whet |
thought their intent was, isto be ageneral
guidance document, ageneral perspective of relative
scales for someone who had much less knowledge than
the authorsdid.
Q That'snot what they say.
A Wdl, sorry.

02:47PM

02:48PM

02:48PM

02:48PM
170

Q Let'slook at it for just aminuteand seeif

we can agreeon what it says. It talksin terms of
being a phosphorusbudget for poultry litter
application. Doyou seethat just in thetitle

above? 02:50PM

A Uh-huh.

Q Okay. Phosphorusuptake by Bermuda grassand
total phosphorusload in surface and subsurface flow
from a Ruston fine sandy loam in Oklahoma. Okay?
A Okay. 02:50PM

Q Alongtheleft-hand side vertically, we've got
some year s set out; isthat right?

A Okay.

Q It saysbeforeapplication, '89 and '90;

right? 02:50PM

A Correct.

Q During application, '91, '92 and '93?

A Uh-huh.

Q And after application '94 through '99; right?
A Right. 02:51PM

Q Thesecond column appearsto metobelitter

added in terms of kilograms per hectare per year?
A Litter phosphorus added.
Q Youarecorrect, Sr.
A  Yes
172

Q | mean, they don't say they'rewriting for the
uninformed, do they?

A No, but thisisthe Journal of Soil & Water
Conservation, which isamore publicly read journal
than others. 02:49PM
Q Istheresometruth that the public doesn't
get that it ought to?

A No. I'mjust saying it's probably written at
aleve for amore general consumption than, for
example, areadership of the Journal of
Environmental Quality that has a different
readership.

Q Areyou saying Dr. Sharpley wasinaccurate
when he said overall or generally lessthan 5
percent? 02:49PM
A Notatall.

Q Okay. Let'sturn over to Page 380. There's
Table 2 at thetop of the page. Do you seethat?
A  Yes

Q Andisthat, in fact, reporting theresults of
astudy done in Oklahoma?

A According to thetitle, yes

02:49PM

02:49PM

Q Areyou familiar with thistable?

A It'sbeenalong, longtime snce I'velooked

atit. 02:50PM
171

Q  Thenext two columnstalk about Bermuda grass;
right.

A Correct.

Q There'stheyield of the Bermuda grass and the

phosphorus uptake of the Bermuda grass? 02:51PM
A Correct.

Q Okay. Thenthereistotal Plossand flowis

kind of the next two columns; right?

A Yes

Q  Surfaceand subsurface? 02:51PM

A Uh-huh

Q  And then on theright-hand column, right-hand

side there's P balance; isthat right?

A That'swhat it says yes

Q  Okay. Now, inthischart dothe years'89 and 02:51PM
'90 reflect kind of the baseline before the

experiment started?

A | would presumeit does

Q  Okay, and then for threeyears, am | reading

this correctly, they applied 180 kilograms per 02:51PM
hectare per year of litter phosphorus?

A 140

Q Excuseme. 140. You are correct again.

A Okay.

Q Andthenin'94to'99, they didn't apply any? 02:52PM

173
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A Correct.

Q Okay. Thenext column showsthe Bermuda grass
yield and shows how it went up after the phosphorus
was applied; right?

A Uh-huh. 02:52PM

Q And then began to decline after they stopped
applyingit. The next --

A Whichisprobably alargeresult to the

nitrogen being applied, not necessarily the

phosphorus being applied. 02:52PM
Q Okay. Thephosphorusuptakeisin the next
column. Doesthat represent the phosphor us taken up
by all of that Bermuda grass?

A | presumeit does, yes.

till ninetenths of akilogram per hectare per

yesar; right?

A  Correct.

Q It's--that would be over four timesthe
basdine? 02:54PM
A  Correct.

Q  Now, isthat surface flow and the period of
application, that comesin large part, doesit not,

from the soluble phosphorus in the litter itsdf?

A Presumably. 02:54PM
Q  Okay, and then after the application stopped,

it would be because the STP had been devated, or
would it not?

A Well, there gill may be some direct result

Q And, again, at the baselineit's5.9 and 6.4 02:52PM | fromlitter that's till on the soil surface. 02:55PM

kilograms per hectare per year; right? Q Soit would beacombination of that and the

A Correct. increased STP?

Q Andit jumpswhen they apply thelitter. A Asit would be during the application years as

A Uh-huh. well.

Q Let'slook at thetotal P in theflow. The 02:53PM | Q  Okay, and would the samething be said for the 02:55PM

baseline istwo-tenths kilogram per hectar e per subsurface numbersin the next column?

year; isthat right? A Generally, yes, but much lessdramatically.

A That'scorrect. Q  Okay. Allright. Let's go back to your

Q Did| read that correctly, and for the surface report, if we can for amoment. Y ou've explained

flow? 02:53PM your concern about what Dr. Engd said, but if -- 02:56PM
174 176

A Surfaceflow. and hisreliance on Dr. Sharpley's article that we

Q  Yes sr. Now, what happens during the just looked at.

application of thelitter to thethree yearsto the A Correct.

surface flow? Q Hedcited other articlesherein hisreport,

A The'9l, '92, '93 years, when there's 02:53PM did he not? 02:56PM

application occurring, the P lossin surface flow A | don't recal whicharticleshe cited. This

was elevated above the basgline. isthe only one | remember picking up.

Q Waselevated considerably above the baseline, Q Okay. Would you look at those and seeif you

wasn't it? 1n 1991 it would be 19 timesthe have any becausein your report you haven't made any

basdling; right? 02:53PM criticism of hisreliance on these other articles. 02:56PM

A Well, it's-- | don't have the math, but it A Then| must not have had issue with them.

might be 19 timesif | do the math on that. Q  Okay. Flip the pagejust one page over in Dr.

Q  Okay. 1992, it would be about 25 timesthe Engel'sreport. Isthat the same diagram that Dr.

basdline? Sharpley used in hisreport?

A Okay. 02:54PM A Looksvery smilar, if it'snot identical. 02:57PM

Q  Andin 1993 thereit would be -- we're both Hang onasecond. It looksidertical.

going to get tasked here. Q Okay. Infact, hereferenced Dr. Sharpley's

A Right, something greater. report, didn't he?

Q  Something greater, 39 timesthe baseline A Yes hedid.

perhaps? 02:54PM Q Okay. Doyou have any criticism of that? 02:57PM

A Uhhuh A No.

Q  Andthenit beginstodrop down in the Q We'redonewith that for the time being.

following years, right, after they stop declining? Based on thefact that you didn't have any problem

A Right. '94 islessthan'93. with Dr. Engel's reliance on the other reports,

Q  Okay, but six years after they stopped, it's 02:54PM would it be fair to conclude that you're not going 02:58PM
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totestify critically against him for having used
those you're not going to tetify there' sanything
wrong with what he did with those other reports?
A No. Like! said before, my only concern was

A Yesitis

Q  Let'sturn over to Page 386 of that in the
summary and conclusions section.

A Okay.

using the 5 percent number from Sharpley, which 02:58PM | Q Let'stalk for aminute on the second 03:01PM

using that uniformly and ubiquitoudy acrossall the paragraph down under that. Sustainable P management

watershed area, and | did go onand talk in my begins with sound feed decisions, which in the

report about how, you know, | had a conversation poultry industry lieswith theintegrator rather

with Dr. Sharpley about where that 5 percent came than theindividual farmer. Why isthat the case?

frombecause | didn't quite undersand where it came 02:58PM | A Waell, my understanding of the integrated 03:01PM

fromeither, and he explained to me that - it's production of poultry isthat the poultry companies

outlined in my report where it came from and how blend and manufacture and provide the feed, and it's

it'sprobably aworst case scenario, but it'sused not the respongibility or the job of the farmer to

to kind of put thingsin relative perspective, one supply or blend to supply the feed.

to another. 02:58PM Q  Okay. Next sentence, phosphorus inputs onto a 03:02PM

Q Whendid you talk to Dr. Sharpley about that? farm should be matched as dosdy as possible with P

A Thispag summer. | don't remember the exact export as poultry or crop products. Do you agree

date. Summer of '08 sometime. with that?

Q Did hetell you that his5 percent figure was A Yes That'sthe same issue we talked about

wrong? 02:59PM before, that if you perceive there's a problem with 03:02PM

A No, but we discussed -- asoutlined in my phosphorus logt from that farm, then you should do

report, we discussed where it came from, and alot asclose ajob you can do to balance importswith

of it wasfromrainfall Smulation sudiesand small exports

plot sudieswith high intensity rainfall eventsand Q  Okay, and we weretalking about earlier on a

edge of plot sample collection, and he said on 02:59PM watershed scale, but | read this-- am | correct in 03:02PM
178 180

average it's probably -- it's probably at the high reading this as afarm scale?

end of therange, and it probably wasa -- | think A Thisiswritten on afarm scale basis|

the worgt case scenario sStuation, but he didn't believe.

say it waswrong. Q  How would apoultry grower do that; how would

Q  Thoserainfall smulation tests that or 02:59PM he balance the inputs of phosphorus to his farm with 03:02PM

studiesthat Dr. Sharpley talked about, those are the outputs of phosphorus?

the kind of studiesthat have been used commonly to A Well, it would be very difficult because he

develop phosphorusindices and for other purposesin doesn't control the inputs. He doesn't control the

your field; right? feed that comesin. The farmwould have very little

A That'scorrect. 03:00PM control. 03:03PM

Q  And he'snot saying that those are unreliable Q  Okay. Skip down two sentences, long-term

or he shouldn't have used them or anything like solutions are likely to include development of

that? aternative uses for manure and litter. Isthat

A No. They're desgned and conducted usng the something you agree with?

gandard protocol, and professonally we agreed on 03:00PM | A Inlong-terminthe case thet if it'sa 03:03PM

what the standard protocol would be, and that documented problem on a specific location where you

protocol isdesigned to accentuate the extremes of have phosphorus | oss concerns and you can't get that

possible variation and differences In other words, individual property into balance, then they may have

it'sa very intense assessment, but he didn't do tolook at alternative usesfor the litter, yes

that. Hefollowed the protocol. 03:00PM Q  Would that principle hold on the scale of the 03:03PM

Q Thearticle we've been talking about or the watershed as well?

last article of Dr. Sharpley's, Exhibit No. 7, A | don't think you can extend it to a

that's entitled Overcoming the Challenges of watershed. | think you, again, would have to assess

Phosphorus-Based M anagement in Poultry Farming; is dte by ste within the watershed.

that right? 03:01PM Q  Okay. How doesafarmer find alternative uses 03:04PM
179 181
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for manure and litter?
A Themog common way to find alternative uses
would beto have the litter removed off the farm and
used asafertilizer on an adjacent farmor afarm
down the road that can useit. 03:04PM
Q  And would that be a circumstance where, aswe
talked about before, you look for the most efficient
and effective use for it?
MR. McDANIEL: Object to the form.

criteriaof that plan are more sringent than the
plan of agenera farmwherelitter isheing
applied. So, for example, the receiving farm --
thisisthe Maryland scenario. Thereceiving farm
for trangport of litter isunder tighter scrutiny
than the farm where it was generated.

Q  Okay, but isthe scrutiny so tight that it's
only applied where both nitrogen and phosphorus are
needed?

03:07PM

A If hecant efficiently and effectively, he 03:04PM A No, it'snot. 03:07PM
being the male gendered farmer, cannot use the Q Isthe--inMaryland isthe Maryland
litter efficiently and effectively on hisfarm, then phosphorus site index used for the recelving farm?
the mog effective use might be on afarm down the A  Yesitis
road that doesnot have litter. Maybeit'sjust a Q  What do you know about receiving farmsin the
beef ranching operation and they can use it 03:05PM Oklahoma or in the Illinois River watershed; what 03:07PM
effectively there. are the requirementsfor someoneto receive litter?
Q Isthefarmer who ownsthe poultry houses -- A Thedetals| don't know intimately. My
A Uhhuh. understanding isthey had to be under the nutrient
Q - intherea world, dothey go through any management guidance, which include the 590 guidance
thought processthat if they have to leave the farm, 03:05PM | or the Pl guidancein Arkansas where receiving. 03:08PM
tolook for the most efficient or effective placeto Q Do either one of those regimes, either the
put it? Oklahoma 590 or the index in Arkansas, require that
MR. McDANIEL: Object to the form. litter be put down only where there'sa need for
A | can't gpesk to their thought processthe bath nitrogen and phosphorus?
farmer would use, but that isthe guidance 03:05PM A Not that I'maware of. 03:08PM
182 184
recommendations that professiona advisors provide Q Let'sgodown tothebeginning of the next
and give to them. paragraph in that summary and conclusion column.
Q Okay, and when | say that, I'm talking, aswe Even though there'sbeen a concerted effort to
talk before, Doctor, about the placethat needsboth implement remedial measuresthrough voluntary and
nitrogen and phosphorus. 03:05PM regulatory means, the long-term challenges of 03:08PM
A  Okay. accumulating manureand litter on poultry farmshas
Q Inthereal world, doesafarmer dothat that been and remains difficult to overcome. Doyou
you know of ? agreewith that satement?
MR. McDANIEL: Object to the form. A Yes
A Farmers, who are looking for aternative 03:05PM Q  Drop down two more sentences. However, more 03:09PM
sourcesto utilize the litter that they cannot research isnot thesingleor final solution. You
utilize effectively, typicaly turn it over to a better read thewhole thing soyou got that in
third-party broker in my experience, and then that context. You canread it but I'll read it sothe
broker goes through his avenues of distributing that Record hasit. Thenext sentence says, research
to hisclients. | don't know. At that point | 03:06PM that better quantifiesthe sinksand sourcesof P as 03:09PM
agree with you. The farmer probably doesn't think it istransported through awater shed will help
of it past whatever deal, whatever transaction dedl develop realistic expectationsfor BMPs. Did | read
he has with a broker. that correctly?
Q Okay. Doesany of your extenson education A Yes youdid.
that you doin Maryland tell third-party brokers 03:06PM Q What'sasink and asourceof P? 03:09PM

that they should find placeswhere both phogphorus
and nitrogen are needed?

A Thesteswhere the receiving farmers where
transported litter is utilized, that litter has to

be managed under a nutrient management plan, and the

183

03:06PM

A A snkisaphyscd locaion where phosphorus
is, such astaken out of the flow way, taken out of
the system, adsorbed to soil adsorbed to iron and
aluminum, et cetera. The source iswhereit's

introduced into a flow way. 03:10PM
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Q  Okay, and tdl mewhat aBMP is.

A Beds management practice.
Q And arethosethe sort of practicesthat in

your extension work you try to get farmers to employ

the overall sustainability of poultry operations,
finding alternative uses for manure and litter,
moving manure and litter to areas of feed and forage
production and adoption and maintenance of

for various reasons on their farms? 03:10PM innovative BM Ps at farm and watershed scales. 03:12PM

A Correct. A Uhhuh.

Q  Okay. Induding environmental reasons on Q Let'sbreak that down and talk about that in

their farms? little pieces, if we can. We've talked about the

A  Yes challenges. When you talk about overall

Q  Okay. Next sentence, however, more research 03:10PM | sustainability, what doesthat mean in the context 03:12PM

isnot thesingle or final solution. Many farmers of poultry operations?

simply do not have the financial resources to A Sudainability isaredly loaded word. It

implement and maintain costly remedial measures. Is implies-- depends on the conversation and who is

that atrue sentence; those two sentences together involved. It implieseconomic sustainability,

aretrue? 03:10PM profitability, and what's sustainable for one 03:13PM

A | thinkit'svery accurate. | think farmers individual isnot sustainable inthe mind of a

who are trying to manage their operation are always different farm who is expecting a higher rate of

trying to balance being as efficient and effective return, ahigher profit. Sustainability asfar as

asthey possibly can, utilizing nutrients, the nutrient balance on a farm, sugtai nability regarding

utmogt efficiency from an agronomic view, being as 03:11PM | therelationship of afarm operation and the 03:13PM

protective of the environmental resources asthey surrounding ecosystem. So really that word is

possibly can, and at the same time they don't have really aloaded term. Dependson what type of

in those walletsand they can't afford to spend a conversation you're having, but al those elements

lot of money if it's decreasing their bottom line are part of being sugtainable.

and it's cogting them a lot of money. Sothey are 03:11PM Q Okay. Soit's--inthe context of poultry 03:13PM
186 188

congantly balancing. They're making trade-offs operations, it'sat least both financial and

between what best management practice can | environmental; those are two of the factors of

implement and what it's going to cost me to sustainability?

implement that. That's part of their business A Thosearetwo of probably severd factors,

decision every day. 03:11PM right. 03:14PM

Q Let'sturnover tothetop of 386. Despite Q Okay. Finding alternative usesfor manure and

there being avariety of programsto help defray litter, | guesswe talked about that before. The

remedial costs, institutional red tape and farmerstry to -- if they can't useit on site, they

conflicting requirements often limit program try to move it off site --

enrollment and hinder widespread adoption. |sthat 03:11PM | A  Correct. 03:14PM

atrue statement? Q --andgiveittoabroker or whatever?

A Theonly programs I'm really somewhat familiar Moving manure and litter to areas of feed and forage

with are the programsin Maryland. 1'm not familiar production, what doesthat mean?

with what they may be specifically referring to, and A linterpret that to mean exactly the point you

there are people who don't want to participate 03:12PM brought up earlier today, where if you're growing 03:14PM

smply because it'sdifficult tofill out the forms grain -- to use your example, | think you said lowa

and keep track of all the paperwork and there'sred before. If you're growing grainin lowa, should the

tape and it's troubl esome, so they say forget about litter -- they are proposing that if you're -- let

it. me make sure I'm reading right -- moving manure and

Q Isthereenough money in Maryland to help 03:12PM litter to areas of feed and forage production. 03:14PM

everybody if they all came and applied at once? Well, they're saying moving that manure and litter

A No. to where the grain came from or growing -- the

Q Okay. Let'sgodown to the conclusion heading converse of that isgrowing grain locally where the

there. Clearly, there are many challenges facing litter is generated.

poultry production to be overcome. Theseinvolve 03:12PM Q Okay.
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A Soyoucanlook at it either of two ways

Q  What would be the advantage of moving the
litter to where the grain comes fromin our example,
lowa?

regionsin the United States or worldwide where
they're not producing now, then that isreally
something that ismore like the theory of about how
the industry is operating, which | shouldn't even

MR. McDANIEL: Object to the form. 03:15PM spesk to. 03:17PM
A Inanidea world, the phosphorus-- ona Q  Okay. Bottom paragraph in that column, can
phosphorus bas's, the phosphorus would be returned thetransport of manure -- thisisarhetorical
to the place fromwhere it |€ft the field when the question or maybe not. Can thetransport of manure
grain was produced, but yet there was phosphorus within and among water sheds be encouraged to fully
introduced to the fieldsin lowathat wasmined in 03:15PM utilize this valuable P resource. The adoption of 03:17PM
central Floridafrom prehistoric deposts. So manure hauling that links producerswith buyers will
ideally we should -- if you're going to follow that greatly enhance the sustainability of poultry
train all the way back, you have to go back to where operations over alarger geographic area. What does
the rock phosphate was mined and recreste historic that mean?
deposts, which you can't do reversing geology. So 03:15PM | A | think, once again, it'sreferring back to 03:18PM
it makessenseinan idea world to move it back to trangporting litter from the location of production
where it came from, but to take the next step to to adifferent area where they're not being produced
move back to geologic formation where it was mined and that may -- and being ableto useit onafarm
originally iskind of hard to fathom. where there isno poultry production going on, and
Q  Waell, if it were moved back to | owa where the 03:15PM | that may enhance the sustainability of that 03:18PM
cornisgrowing -- operation, of the poultry operation.
A Right. Q  And that would be even among watersheds
Q  --thenthecornfarmersin lowawouldn't have according to this; right?
to be getting the rock phosphate from Florida? A According to this yes
A If enough was moved back, yes 03:16PM Q  Okay. Next coumn, second sentence -- first 03:18PM
190 192
Q  If enough was moved back? paragraph, second sentence, aswith all confined
A Yessdr. animal feeding operations, sustainability of poultry
Q  And sobasically the phosphorus would end up operations hinges on reducing the P imbalances --
being recycled through the corn and the chickens imbalance at farm and watershed scales through
back to the corn? 03:16PM carefully managed feeding strategies. How do you do 03:19PM
A Inanideal world, that could work. that at awatershed scale?
Q Andthey'reat least mentioning that here? A Idon't know.
A Correct. Q Canafarmer, individual farmer do that?
Q  Okay, and adoption and maintenance of A My understanding isindividual farmers have
innovative BMPs at farm and watershed scales. 03:16PM very little control over their feed. 03:19PM
That's what you talked about before? Q Last paragraph in that section, however, the
A Correct. bottom lineis still who will pay to adopt costly
Q  Next paragraph down, at some stagethe new strategies? Should the public who wants cheap
capacity of watersheds to assimilate nutrients produce and clean water? Do you have any proposal
assuming some sort of transport of manure from P 03:16PM | that the public should pay for this? 03:19PM
rich to P deficient areas should be determined and MR. McDANIEL: Object to the form. It's
used as strategic planning of future development, outsde the scope of the opinions he's offered in
expansion or realignment of poultry operations. hisreport.
What's that mean? A Well, that'sreally a public policy question.
A Thisisrealy getting beyond my area of 03:17PM I may -- I'll give you an example earlier in the 03:19PM
understanding, but | think they're talking about if gate of Maryland that in that -- in Maryland there
poultry production regions were purposely moved from wasa public policy decison made that the State's
exigting regionsto other regionsin the United Department of Agriculture was going to subsidize
States or worldwide or if expansion of production that, and that's apolitical policy governing
was purposely targeted for regions, different 03:17PM decisonthat | really -- I'm not aware of. 03:20PM
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Q Next quegtion, should theintegratorswhoare
meeting a market demand and profitability margins,
in your view, isthereany rolefor theintegrators

to help pay for this?

concentration. Okay? Then Dr. Johnson took that
factor and applied it to data fromthe IRW. Okay?
My overriding point isthat thereis this again,
Ste-by-ste variation out there, Ste-specific

MR. McDANIEL: Same objection. 03:20PM differenceswhere runoff may -- runoff water may or 03:37PM
A And the same example. The one example I'm may not be generated and that if runoff water is
familiar with, the integrators are playing arole. generated, it may or may not reach areceiving body,

Q  Should they play abigger role? body of water. So | thought it wasjust amuch too

MR. McDANIEL: Objection, same objection. grossover gpplication, an application of the
It's outside the scope of opinions offered in his 03:20PM coefficient that Dr. Vadas came up with for a 03:37PM
report. different purpose.

A | don't know what role they're playing now Q Okay. Areyou satisfied with the correctness
quantitatively, so | don't know if it's big or of what Dr. Vadasdid?
small. A For the purposesof why he developed it, |

MR. NANCE: Let'sgo ahead and bresk. 03:20PM think it probably was adequate, yeah. 03:38PM

MR. McDANIEL: Just a second before you go Q Okay. | happen to have a copy of that report,
off. Are you through with this exhibit? asyou might imagine. |'ve marked it as Exhibit 8.

MR. NANCE: | think so. A Okay.

MR. McDANIEL: Okay. Well, then | just Q Andisthat the paper that Dr. Vadaswrote
want to put an objection on the Record under the 03:21PM that both you and Dr. Johnson are talking about? 03:38PM
rule of completeness with regard to the sections of A | believeitis yes
the authors' discussion that you omitted from the Q Okay. Let'slook at the abstract of Dr.
examination. Vadas paper there on thefirst page.

MR. NANCE: Okay. A Uhhuh

VIDEOGRAPHER: We are now off the Record. 03:21PM | Q  Down at the bottom about half a dozen lines up 03:39PM

194 196
Thetimeis3:22 p.m. he says, overall, a single extraction coefficient,
(Following a short recessat 3:22 p.m., 2.0 for Mehlich 111 phosphorus data --
proceedings continued on the Record at 3:36 p.m.) A Uhhuh.

VIDEOGRAPHER: We are back on the Record. Q - 11.2for water extractable phosphorus data
Thetimeis3:36 p.m. 03:35PM and a split line relationship for P sorption 03:39PM
Q Dr. Coale let's go back for amoment to your saturation data could be used in water quality
report on Page 10, Paragraph 7B. models to approximate dissolved P released from soil
A Uhhuh. to runoff for the majority of soil, hydrologic or
Q Inthat paragraph, you take exception to management conditions.
something that Dr. Johnson did, and if you could 03:35PM A Uhhuh. 03:39PM
just explain to me, plesse, in simplest terms Q Asfar asthat sentence goes, are you
possible, what is your exception to what Dr. Johnson satisfied that Dr. Vadasgot it right?

did? A | wouldn't quegtion -- he'sa very good model

A What -- the work that Dr. Johnson cited was developer, and | think the point to remember there

the work of Dr. Vadas, and Dr. Vadas devel oped -- 03:36PM | issaying that to be used in water quality models 03:40PM
for the purpose of developing large-scale models, he That wasthe intent of this, and when you are

had to come up with -- see if he could come up with developing amode -- again, | said previoudy I'm

asingle coefficient that related soil test Pto not amodeler, but model ers are always asking people

0il soluble P and, therefore, P in runoff, and he like me to help them devel op a coefficient because

looked over many, many publications and datasets and 03:36PM | they have to have some bassfor deciding whether 20 03:40PM
put them all together, and in his paper he said that percent of thisgoesinto thispot or 13 goesin

for the purpose -- in Vadas paper, for the purposes that pot or 40 percent goesin that pot when they

of employing thisin prediction models, that we partition thingsout in amode, and they often

would use a conversion factor, single conversion don't have thet data. So they're often trying to

factor to relate soil test P to runoff P 03:37PM develop these partitioning coefficients whichis 03:40PM
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exactly what thisis. So it'sfor the purpose of abstract -

running these models. A Right.

Q Sosincewe've beentalking Mehlich 111 -- Q --for Mehlich111?

A Right. A Right.

Q - let mejust understand what Vadas said 03:41PM Q  And thereare other coefficientsfor other 03:43PM

within the scope of his own work. tests; right?

A Okay. A Yes youreright. That'sjus looking at one

Q Thissingle extraction coefficient, and it's 2 component of amodel that has| don't know how

for Mehlich I11 data; right? many -- would have awide variety of components.

A Well, that'swhat it saysin the summary. 03:41PM That isthe coefficient that relatestwo factorsin 03:44PM

Q Right. one componert of the model.

A Butl think if youlook - it'salinear Q Let meunderstand and, again, | know we're

regression equation. Y ou have to look deeper down talking very broad brush here.

in here for what the full relationship isif you are A Okay.

going to try to use it with data pointsfromreal 03:41PM Q Thetwotimesparts per million equals parts 03:44PM

Stes per billion --

Q Okay. Well, explain to mewhere in the A Correct.

article | would look to see that. Q - iswhere; at the edge of thefield for

A Well, | came up onthisfrom Dr. Johnson's purpaoses of the model, aswater isrunning off the

report, and in Dr. Johnson'sreport he pulled a 03:41PM field and it crosses over, isthat -- 03:44PM

linear regression relationship from Vadas work to A For purposesof thismodel, | don't recall.

come up with the converson, and if | recall Q Okay.

correctly, it wasthe regresson asrepresented in A Honedly | don't. I'd have to go back and

Page 576, Figure 3. The regresson equation that's read that section over again, but it's-- wait a

in the bottom right-hand corner of that box of 03:42PM minute. Sinceit'sbased on-- | can't say. It's 03:44PM
198 200

Figure 3 -- based on awhole collection of data and most -- and

Q  Uh-huh. I'll make the generalization that most of that data

A - | believe that'sthe equation that Dr. isedge of plot, edge of field type data, so you

Johnson utilized that was in Johnson's report. can't -- it'snot a delivery coefficient to a creek

Q Okay. 03:42PM or agtreamor alake or what have you, but it would 03:45PM

A And that's-- and if you take abroad view for be a rel ationship between an STP in the soil and

amodel application, they may truncate that equation runoff -- if runoff was generated fromthat site,

just to say for modeling purposeslet'sjust call it what the soluble P in the runoff would be at the

two times because it'sa very broad brush. dte.

Q Atavery broad brush level, two times what 03:42PM Q  Wadl, that'swhat | thought. 03:45PM

equals what? A That'swhat | think, too, but | -- honestly,

A It wastwo times-- let me look back at the thisisalittle dense for me asfar as-- there'sa

units. TwotimesMehlich 11 soil tet Pin lot of modeling data and alot of summariesand

milligrams per kilogramin a broad brush equals caculationsin here that you have to pick out what

runoff reactive phogphorus 03:43PM isthe applied part of it. 03:45PM

Q Inwhat unit? Q Okay. Sowevetalked earlier about what may

A Microgramsper liter. happen to runoff after it leaves afield. Various

Q  Okay. Twotimesmilligrams per liter? things may happen?

A No. Two timespartsper million. A Correct.

Q Okay. Twotimespartsper million? 03:43PM Q Butaml| hearing you correctly that Vadas says 03:45PM

A Milligrams per kilogram. at the edge of thefield, asit leavesto go on its

Q Okay. Equals-- way whenever it's going, this two times parts per

A Microgramsper liter. million equals the parts per billion is a broad

Q Okay. That'sthe--that'sthesingle brush coefficient?

extraction coefficient that he talks about in his 03:43PM A | think if -- | think the brush isalittle 03:46PM

199

201

51 (Pages 198 to 201)

Page 51 of 166




Case 4:05-cv-00329-GKF-PJC Document 2203-8 Filed in USDC ND/OK on 06/05/2009

© 00 ~NO U~ WDN

NRNNNONNR R R R R R R R R R
OO D WNERPRO®©®®M~NO O MWD KR O

© 0 N O U A~ WDN PR

NNNMNNNRRRRRRRIRR®R
OB WNRPRO®©®®NO® U »WNIER O

broader than that. | think it's -- the broad brush
coefficient issaying that at that point in gpace
where that soil sample isanalyzed, and then you can
say if runoff isentered at that point in pace, was

with the coefficient to be used in modeling, and
those coefficients are always very rough and very
approximating, and they're saying, well, they think
they have a coefficient here that can be utilized

the center of the field, the edge of the field or 03:46PM for the purpose of moddling. | would -- and | don't 03:49PM
where it may be. At that point in space, you could recall them saying and | don't seeit reading here.
use thisbroad brush to X coefficient to predict | would suspect that they would caution against
what the runoff P concentration may be at that site. applying it to real world dataon a
It'savery general conversion. data-point-by-data-point basis usng a converson
Q But, | assume, helpful in the modeling 03:46PM because| think they said it over and over again. 03:50PM
business? It'sfor the purpose of developing these broad
A | hope s0 because it sure ishard to get. watershed modes.
Yeah, | assumeit is, too. Q Isaccuracy important for developing broad
Q Allright. Let'slook just for amoment at water shed models?
578. 1nthe conclusions column there on the 03:47PM A Wadl, you--again, I'mnot amodder. You 03:50PM
right-hand side -- want them to be as accurate as possble, but they
A Uh-huh. are very gross approximations, which are very
Q  -- about halfway down that first long difficult to precisdly partake on aparticular site.
paragraph, a sentence beginstherefore. Therefore So they're not accurate. It's-- it'sas accurate
the agronomic Mehlich 111 and Bray 1, do you see 03:47PM | asthey can be but they're not very accurate. 03:50PM
that, Doctor? Q And Vadasand his co-authors crunched data
A Yesyes from seventeen states; right?
Q AndBray 1 soilstests areequally, if not A Theylooked a alot of work.
more effective, for evaluating potentia for soils Q Had plenty of data to work with?
to release dissolved P to runoff asthe 03:48PM A Right. 03:50PM
202 204
environmentally oriented water extraction test. Q  Okay. Do you have any disagreement with the
What does that mean? sentence | read, and if | need toread it again, |
A | don't know what that means. will, with the one about the assumption that P
Q  Okay. extraction coefficients are specific to sail types,
A I dontrecal reading it before. 03:48PM runoff conditions or management practices implies 03:51PM
Q Let'sgodownintothenext sentenceor the greater complexity for modeling, but we have shown a
next paragraph, sir. Thefinal paragraph of the single value for an extraction coefficient relating
conclusions section, just above midway there, there to sail P to dissolved P in runoff can be used
is asentencethat begins the assumption that P across awide range of soil hydrology or management
extraction coefficients; do you seethat? 03:48PM scenarios. Arethey wrong? 03:51PM
A Yes A No. I'msaying for the purpose of devel oping
Q  Okay. Theassumption that P extraction their models, they are probably fine.
coefficients are specific to sail types, runoff Q Okay. Last sentencein thearticle, thus,
conditions or management practices implies greater predicting dissolved P loss from soil to runoff can
complexity for modeling, but we have shown that a 03:48PM | apparently remain simple without sacrificing model 03:51PM
single value for an extraction coefficient relating accuracy. Do you disagree with that?
soil P to dissolved P in runoff can be used acrossa A It's inmy mind, areiteration of what we
wide range of sail hydrology for management just talked about. Their goal wasto reduce the
scenarios. complexity s, yes, it makesit smple, and in their
A Uh-huh. 03:49PM -- their modeling expertise, saying it didn't 03:51PM
Q  Aretheauthors of this study, Vadas, sacrifice accuracy of the model.
Kleinman, Sharpley and Turner, teling usthat it's Q Soit can besimpleand accurate?
simpler than we used to think it was? A For these modeling purposes
A No. They're saying that -- they're giving Q Okay. Let'slook at your report, Section 7C
what their purposeis Their purpose isto come up 03:49PM at the bottom of Page 10. 03:52PM
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A Okay.

Q  Now he'stalking about something that he's
talked about earlier and the math that Dr. Johnson
used.

A Uh-huh

Q Wemay haveto get hisreport to fully
understand this. | just want to make sure we get
the math right here, and if we want to make thisan
exhibit, we can, but I'll just show you this. This

03:52PM

had anything to do with this 19 parts per millionin

Okay. Why didn't it?

Well, let me go back and read the report.

Okay. 03:56PM
If you -- | think my -- the point | was making
was pertinent to Paragraph C, whereif the runoff P
was .038 parts per million, which isthe same as 38
parts per billion, and you substitute that for Y and

>0 >0 W

is| think 10C, the paragraph you were talking 03:53PM dothealgebraand X, which isthe soil test Pin 03:57PM
about; right? parts per million, would come out to Mehlich I11.
A FromDr. Johnson'sreport? Q .038partsper million --
Q  Yeah, thisisDr. Johnson'sreport. Let's A  Correct.
back up and look at 10B because | think that gives Q --would bewhat in parts per billion?
usa number we need to use. He says, the average 03:53PM | A 38. 03:58PM
STP value was 38 pounds per acre from forage land Q Solet'sdoit broad brush and then let'sdo
sampled, and |'m not asking you to agree with that thisthisway. We're goingto do it two ways.
figure, but I'mjust telling you that's what he Okay?
started with, and you can read and satisfy yourself A Okay.
that that's what he said. 03:54PM Q If we'restarting out with 19 parts per 03:58PM
A Okay. | understand that. million --
Q Okay. Now, again, in Oklahoma if we're A That'snot where | gtarted. | started using
talking 38 pounds per acre, we would do it this-- what | referenced was this paragraph under
backwards. We'd divide by two to getsto parts per Paragraph C --
million? 03:54PM Q Uh-huh. 03:58PM
206 208
A  Correct. A --udng the data presented there. That's
Q  And that would be 19? what | had the exception with.
A  Correct. Q  Okay. Wdll, herésthecalculation 1'd like
Q Sothat mathiscorrect; right? todo right now in realtime.
A  Yes 03:54PM A Okay. Goahead. 03:58PM
Q Okay. Let meget wherel can -- then hetalks Q Becausehe'staking herein C about counties
about Vadas, and he goes down here, using the with less than athousand tons, and that's what he's
prediction equation from this publication, two times talking about up herein B.
parts per million STP equals parts per billion A Okay.
runoff? 03:54PM Q  Samefigure. Up herehetdlsyou, and I'm 03:59PM
A Right. Hegives-- that'sthe prediction not asking you to agree with the accuracy of these
equation right there. numbers. | just want to make sure we get the math
Q Okay, all right. We'regoing to get therein right.
just amoment. Thisisthe broad brush up here, the A Okay. 19 partsper million soil test P.
two times parts per million equals parts per 03:54PM Q Right. Using the Vadas broad brush equation, 03:59PM
billion? thetwo -- the single extraction coefficient times
A Right. two --
Q Okay. Sobroad brush, using that, if we're A Whichisthisequation here.
plugging in thisfigure up here, 19 parts per Q  Well talk about that in aminute. Just a
million, what would we get as our parts per billion? 03:55PM | simpletwo, two times 19 parts per million would be? 03:59PM
MR. McDANIEL: Youre asking him based upon A 38
the chart in Dr. Johnson'sreport? Q  38partsper billion, and isthat the same as
MR. NANCE: I'mjust asking him based upon .038 parts per million?
the arithmetic and the two times coefficient. A Yesitis
A | don't believe the point | madein my report 03:55PM Q  Okay. Sousing the broad brush equation, 03:59PM
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that'swhat you get; right?
A Right, if youtakethe Y intercept factor out

therein that text above the graph?
A Inthetext, yes two timesuse the broad

of thisregresson equation that he presented here. brushin the text.
Q Right, and if -- do you understand what he Q Okay.
did? 04:00PM A And then presented the other more precise 04:02PM
A | undergand that he took the broad brush that equationinthe figure.
was presented in this abstract of this paper and Q Okay. Sofor using the broad brush, he got
used that, but then, as| said acouple of times the math right?
now, the problem | had with it was presenting this A  Yes
regression equation and then talking about it when 04:00PM Q  Okay, but he could have used a more precise 04:02PM
the math didn't add up, didn't meke sense. version and gotten a different number?
Q Okay. A  Yes
A Henever mentioned about the broad brush Q Okay.
approach versus the gecific approach. He gave a A Andignored the precison in the process
very specific equation that | couldn't match the 04:00PM Q | understand that's your opinion. 04:02PM
math. That'swhy | had a problem. A Okay.
Q  Well, but, Dr. Coale, he referenced the broad Q  Now, in 7E, which ison Page 11, you talk
brush right there. about a conversation you had with Dr. Vadas.
A Where? A  Yes
Q  Using the prediction equation from the 04:00PM Q  Tell meabout that conversation, please. 04:03PM
publication, parentheses, two times PPM, underlined, A Dr.Vadasand | both attended the SERA-17
STP, equals PPB, underline, runoff P. That'sthe meeting last summer, and that wasimmediately
broad brush right there, isn't it? following when | received thisinformation from Dr.
A Butthisistherea equation. Johnson'sreport. So | took that opportunity to run
MR. McDANIEL: Be specific about what this 04:00PM | the paragraphswhere Dr. Johnson referenced Dr. 04:03PM
210 212
iswhen you gentlemen are pointing. Vadas work to get thefirst level off his opinion
A Oh. I'mreferring to in Dr. Johnson'sreport of whether it had been properly interpreted.
in paragraph -- Subparagraph C on Page 19 that Q Andwhat was said between the two of you?
there'sagraph, there'safigure that shows A Wal, I think the pertinent parts of what was
relationship between Mehlich |11 STP and runoff P 04:01PM | said was-- I've laid out in my report, and he said 04:03PM
and micrograms per liter. that basically he thinks that Dr. Johnson
Q Allright. interpreted properly, didn't make any errors
A Andthere'sasnglelinear relationship shown interpreting that conversion equation, but he
with an equation describing that relationship, and thought that the application of that interpretation
that'sthe equation | used in my calculationswhere 04:01PM to redl life data and real scenariosin the field 04:04PM
| couldn't understand where he got his numbersfrom. was over smplistic.
Q Okay. Q Okay. What did you give Dr. Vadasfor himto
A Now, back to the broad brush approach you were look at?
talking about, that truncates his equation, makesit A | gave him-- therein Subparagraph E, | put
lessprecise and just makesit moreinlinewitha 04:01PM where | showed Section 10C, 10D and 10E from Dr. 04:04PM
more general overview of the modeling approach that Vadas report, and | didn't tell him where it was
wastaken. The exception | had -- thisisamuch from. | just cut them out and showed them to him.
more precise converson. So if you're going apply Q Okay. Towardsthebottom of 10E in your
this converson from specific data from the gpecific report --
watershed from a gecific soil tes, you should use 04:01PM MR. McDANIEL: 6E? 04:05PM
the most precise conversion equation that you have MR. NANCE: Excuseme. 6E, you are
available. correct.
Q | understand that's your testimony and belief. Q It saysabout six linesfrom the battom, Dr.
But you told me aminute ago he didn't use the broad Vadas concluded that Dr. Johnson utilized Dr. Vadas
brush, and he did, didn't he, because it's right 04:02PM published research in an attempt to demongtrate that 04:05PM
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if one applied P to asail, STP level will increase
and predict soil soluble P concentrations will also
increase. Spesking on behalf of the scientific
consensus, Dr. Vadas stated, we all know that.

A Right.
Q Doyou al know that in your branch of
science? -

A 1would call that common knowledge, yes
Q  Everybody knows that?

A 1won't say every individual but, yes, the
congensuswould be that'strue.

04:06PM

Q  And that would be an indisputable conclusion
in your scientific field?

A Wewould expect that to be true.

Q  Okay. Let meshow you what I've marked as
Exhibit No. 9. Do you recognize that as an E-mail
from your considered materials?

A  Yes

Q AndisthisDr. Vadas answer basically to
your inquiry? 04:06PM
A  Yes

Q Okay. I'dlikeyou to explain to me, if you
can, what the next to thelast paragraph means,
finally, thiswhole analysisignoresthe

contribution of manureitsdf to DRP loss in runoff.

214

04:06PM

04:07PM

there any circumstances where there would be less

dissolved phosphorus than before you laid down the

manure?

A Typicdly it would be higher.

Q Okay, and it would be alot higher?

A | guessit depends on how much manure was put

onit and what the ste of the Pwas

Q Okay. Why isthat can of worms better left

unopened?

A My presumption isfromthat, that if they

tried to model that -- they haven't figured out how

to do that yet inthe modeling world. That

relationship between soil test P that hiswhole

paper talks about iswithout the compounding factor

of afreshly applied manure sample -- manure

application.

Q Isn't thereplenty of research that showsthe

relationship between the dissolved phosphorusin the

runoff and the dissolved phosphorusin the litter?

Yes 04:09PM

| mean, that's well known; right?

That'sshownin the literature, yes

And many times?

Right.

And when litter is put down on land, the
216

04:09PM

04:09PM

04:09PM

o >0 >0 >

04:09PM

It impliesthat STP is contralling runoff DRP, but

that isawhole other can of worms better left

unopened. What are thewormsin that can, Doctor?

A Heissaying that thisisthe relaionship

between an STP and disolved P in runoff, okay,

without the complicating factor that if you have a

freshly applied manure application, that that

relationship fallsapart and iscontrolled by the

solubility and that quartity of the soluble Pinthe

manure that's applied. 04:08PM
Soif youtry to take dl that into

congderation, it becomestoo complex, and that's

not what it refersto. It refersto just the

relationship between soil test P and this predicted

dissolved P concentration, absent a recently applied

manure application.

Q Becauseif there'sarecently applied manure

application and there'srunoff, the dissolved P, the

DRPisagreat deal more?

A Not necessarily more, but it'sno longer --

the relationship between soil test P and that runoff

P concentration falls apart.

Q  Waell, it ismore, though, isn't it?

A Typicdly it'smore.

Q If youlay down fresh manure and it rains, are

215

04:07PM

04:08PM

04:08PM

04:08PM

dissolved phosphor usis, what, an order of magnitude
mor e of what it would be off the sameland's STP?
A | couldn't venture aguess on what the

difference would be, but | think the point Vadasis
trying to make here, that in his purposesthey are
attempting to develop a modeling -- a coefficient to
usein hismodels. That -- he hasn't figured out

how to do that yet if there's been a fresh manure
applied. They'renot up to that level of

sophigtication. | think that's the whole point

behind -- he says we think we know how to do it but
we're just looking at the soil test level without a

fresh manure application and runoff so we can have
an idea what the controlling factors are, but when
fresh manureisapplied, wevelog that handle on

that prediction and we don't know how to do it.

That's my interpretation of what is meant by that.

Q Modeersgenerally don't know how to deal with
fresh litter application?

A | didnt say that. There may be some modelers
who are very good at it, but that's my

interpretation of what Vadas said to mein his

E-mail.

Q Wadll, arethere modéersout therethat know
how to deal with fresh litter application?

217

04:10PM

04:10PM

04:11PM

04:11PM
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A That'sbeyond what | can speculate on.

Q  Paragraph 7 beginning on Page 11 in your
report is-- it's entitled Site-Specific
Determination of Risk.

evauation asa higher risk loss situation, and
those are the stes where you should focus best
management practices, et cetera, S0 that you can
help reduce that loss.

A Uh-huh. 04:11PM Part of aPindex is-- | mean, something to 04:14PM
Q Infact, thisisthe second Paragraph 7in remember isit's usng the planning process, o it's
your report; right? ascenario, it'sawhat if. It'sascenario
A | don't know that. evaluation. So you run the scenario eval uation and
MR. McDANIEL: Yikes you say, well, | gave acertain -- it hasacertain
A Wadl, that would be my blunder, yes, gr. 04:12PM relative risk outcome when you do the assessment, 04:14PM
Q Okay. and then you go back and say, well, where in my
MR. McDANIEL: Can we agree on some assessment did | identify a substantial part of my
designation for purposes of the Record so it won't risk for P lossis coming from, and then you go back
be too confusing? with the farmer and say what management practices
Q 7onPagell? 04:12PM can be modified, changed, adopted, what have you, to 04:15PM
A 711 hel p reduce the component of the risk.
Q Okay. It hasacertain rhymetoit. Q Okay. Yousayin 7B -- 7-11B at the bottom of
A I'veheard it before. Page 11, that both Oklahoma and Arkansas have
Q  Again, very broad brush, Dr. Coale, what'sthe adopted P index evaluation tools?
point of a phosphorusindex? 04:12PM | A Right. 04:15PM
A Broad brush of aphosphorusindex isatool Q  What's the Oklahoma P index evaluation tool?
used in the nutrient management planning processto A That'sessentially the Code 590 standard.
look at projected management decisions being made on Q  Okay, and isit like the phosphorusindicesin
the farm and to decide whether those management other states?
decisonswereresolved in arelatively low, 04:12PM A It's-- the premise behind it issimilar. 04:15PM
218 220
relatively medium, relatively high, very high risk Q Andwhat'stheupper limit for land
for phosphorus loss from that piece of land. application of poultry litter in a nutrient limited
Q Isaphosphorusindex always used at the farm watershed in Oklahoma?
level? A IftheSTPisgreater than 300 | believe,
A No. It'sdesgned to be used a the field 04:13PM therésano application limit. 04:16PM
level. Q Andit's300 pound per acrein Oklahoma?
Q Atthefield level. Let'sgoup fromthefarm A | bdievethat'scorrect. | bdieve590is
level. Isit designed to be used at a watershed correct.
level? Q What'sthe scientific basis behind that?
A No. 04:13PM A | don't know. 04:16PM
Q  Tell mewhat you mean in the phosphorusindex Q Whowould know?
context of acritical source area. A NRCSg&ff in Oklahoma.
A Acritical source areaisatermthat's been Q Allright. Haveyou ever seen any scientific
coined that represents where you have the resear ch that supportsthat?
intersection of -- on a particular field, of course, 04:13PM A | don't know how it was derived. 04:16PM
subfield, you have the intersection of alarge Q Soyou haven't seen any resear ch that supports
phosphorus source. There'salot of phogphorusin it?
the soil, and you have a high transport potential. A No.
So you have both alot of phosphorus present and a Q Okay. How doesthe Arkansas phosphorusindex
high potential to trangport it off. 04:14PM work? 04:17PM
Q  Okay, and what does a phosphorusindex counse! A It Imilarly assessesrisk potential duetoa
usto do about a critical source area? number of factorsthat characterize the source
A What doesit counsel usto do about it? Those material, solubility, rate of application, et
are the steswhere you would have -- acritical cetera, e cetera, and a series of characteristics
source area should show up on a phosphorus index 04:14PM | that evaluate the trangport potential for moving it 04:17PM
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off landscape woul d be dope, erosion and those kind

of things.

Q Areyou personally familiar with the Arkansas
phosphorus index?

it, none, low, medium, high, very high?

A | asumeit does

Q Okay. Thefirst line herethat hassite
transport characteristics, do you see that?

A Notintimately, but |'ve seen it and have an 04:17PM A Yeah 04:20PM

idea how it's sructured. Q Inthisparticular phosphorusindex or isthat

Q Haveyou seen it written out or isit in the just alabel for the two entries below it?

form of software? A No. It'salabel for the three entries below

A It'swrittenout. |'venot seen the software. it.

Q Whereisit written out? 04:17PM Q  Sail erosion, runoff classand return period 04:20PM

A Apublication by Del aunel bdieve where | saw distance?

it. A Correct.

Q  About 2004? Q  Okay.

A | dontrecall thedate, but that might be A Well, wait aminute. Return period

approximately right. 04:17PM digancesisa separate one. That would be a header 04:20PM

Q Wevegot -- in some of the exhibits we for soil erosion and runoff class

already have, we have an example of a phosphorus Q Okay. Sosoil erosion, there are a number of

index, and that would be in this exhibit. | don't categoriesto the right of soil erosion. Oneis

haveit by number. Let'sfind it. G-B-U-R-E-K, weight, which is 1.0.

pronounce that for me. 04:18PM A Correct. 04:21PM

A Ghurek. Q Thefirg category, thefirst column after

Q Gburek. Lookslike®6. weight is none where it says not applicable.

A Okay. A Uh-huh

Q Let'sturn over to Page 137 of that article. Q  What doesthat mean?

A Uh-huh. 04:18PM A Andthisisjust my interpretation of thisas 04:21PM
222 224

Q Haveyou seen that Table 4 before? it'sprinted here, that there isnot asituation

A I'vesenitinthisarticle before. where that would apply.

Q Okay. IsthisTable4 typical of a phosphorus Q Would that mean --

index that might be used around the country? A That no steisgoing to get anone reading.

A Thislookslike the phosphorusindex that was 04:19PM Q Gotcha I'mwithyou. Solowthenisless 04:21PM

adopted in Pennsylvania. Now, different states, than 10 milligrams per hectare?

regions have devel oped phosphorusindiceswhich look A Megagramsright there.

alittle bit different from one another. They have Q Megagrams?

alittle different structure, little different meth, A Metrictons

but the concept behind themare al pretty uniform. 04:19PM Q Metrictons. | guessthat would be a bigger 04:21PM

Q Okay. than a milligram, wouldn't it?

A Sol wouldn't promise, but | think thislooks A Awholelot bigger.

like the Pennsylvania one, which | have seen once or Q 10 metric tons per hectare islow erosion; am

twice or three times not alot. | reading that correctly?

Q  Youwould not be surprised to hear that | need 04:19PM | A Yes 04:22PM

alittle help understanding this. Q Mediumis 10 to 20 megagrams?

A Yesh. Thisoneisconfusng. A Correct.

Q Let'swalkthrough it dowly together, if we Q Highis20to30?

could, please. A Correct.

A Okay. Q  And very highisover 30 metric tons per 04:22PM

Q  Acrossthe very top, | guess once you get hectare?

intoit, there's something called P lossrating A Correct.

value. Q  Okay. How doesa metric ton comparetoa--

A Uhhuh. isit an imperial ton?

Q  Okay. Now, doesthat refer totheline below 04:20PM A It'sathousand kilograms. 04:22PM
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Q Okay. Akilogramisabout 2.2 pounds?

A Right.

Q Howdoyou arrive at these numerical
designations for low, medium, high and very high

Q Is--let measkit another way. Somewhereis
there data that forms a curve that breaks at various
places and those breaks are incorporated into this
toal for runoff?

when it comesto soil erosion? 04:22PM A | cant answer that. | don't know. 04:25PM

A Theweights-- I'mnot familiar -- what Q Just asageneral proposition, inthe Pl

numerical desgnation are you referring to? writing business --

Q  Wael, lessthan 10, 10 to 20, 20 to 30, over A Right.

30. Q  --isthere empirically distinguishable points

A Right. of data that support these categories generally, not 04:26PM

Q Isthere some scientific breakpoint before 10 wedded to Pennsylvania but --

and 10 to 20? A Alot of the digtinctions between the

A No. | believe those are just segmentsof a categories, low, medium, high, et cetera,

conti nuum. categories, are based on either -- a couple of

Q Soit'snot based on some empirical difference 04:23PM | different scenarios| canthink of. Oneisyou have 04:26PM

out therein the real world? a continuum of response and you say, well, we

A No. believe, based on professonal judgment, whoever

Q  Okay. Runoff class, what does negligible mean mede the judgment isthat we believe that response

under the none column? isequally distributed from the minimal to the

A Well, I'd have to go back and look at where -- 04:23PM maximal point. So you divideit into four equal 04:26PM

| don't think we have al the information herein <ectionsor five equal sections, whatever it might

thispublication. Negligible would be the name of a be.

runoff classwhere runoff would be negligible. Other timesthere may be aStuation where you

Q Okay. think it isnot equally digtributed. So like under

A Now, how quartitatively that's caculated, | 04:23PM that soil eroson, these authors apparently, from my 04:26PM
226 228

don't think that's presented yet. You'd haveto go interpretation, decided that there was redly

back to -- if thisisthe Pennsylvania P index, nothing that -- there was no situations which were

youd have to go back to that document to figure out -- should have a zero because theré's no such thing

how that was done. asazero eroson potentia inany ste. There's

Q Allright. Do you know the scientific basis 04:24PM aways some eroson potential. So they said, well, 04:26PM

between the very low or low category, what that is we're going to truncate the bottom into that scale

in anumerical quantification of runoff? off, andit'sbased on alot of professional

A It's--first answer is, no, | don't know what judgment and alot of collective knowledge, and

-- how that's cal culated, don't know what it means, sometimes not -- you're not going to find

but it's saying thet the run -- the expected runoff 04:24PM quantitative backing for every decision that'smade 04:27PM

-- | would interpret it to mean the expected water in how these are distributed.

runoff fromthat Ste was-- inthe first category Q Okay. Intheenvironmental sciencefield,

would be negligible, they wouldn't expect any, and what's the numerical unit or the unit of measurement

the next category would be very low or low, and then you used to measure runoff? | mean, up hereit's

it getsrelatively higher asyou go up the scale, 04:24PM megagrams per hectare. 04:27PM

the potential for surface runoff water to be A Foreroson.

generated. Q For erosion?

Q Allright. Inthe sciencethat you do-- A  Right.

A Uh-huh Q What'sthesimilar unit for -- just in your

Q  -- arethere scientific breakpointsthat are 04:25PM business for runoff? 04:27PM

associated with very low or low runoff, medium A Wadl, it depends on whether you are talking

runoff, high runoff, very high runoff? about total load of runoff. 1t would be -- it could

A It'susualy acontinuum, and thenin be cubic meters per hectare, and that would bethe

different applications, they may be segmented into quantity of water left in acertain area. Okay?

categoriesto make it more smplidic. 04:25PM That would be a quantity of water thet left. So 04:27PM
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that would be one unit. There'sdifferent units,
but thisisaclass Thisisaclasification
variable. It'snot acontinuous quartitative
variable. Sothisisjust decriptive, a

from the water. So you're along way from water.
Q Soif --would I haveit correctly, if you are
trying to figuretherisk of a storm, a big ten-year
storm --

decriptive variable of a Stuation into a category. 04:28PM A Uhhuh. 04:30PM

Theresno unitsonit. Q --and presumably every storm lessthan

Q  Well, | seethat. | waswondering if there that --

were units behind it. A Right.

A No. Q  --you would move back 170 metersfrom the

Q  Okay. Return period distance, this one makes 04:28PM | stream? 04:30PM

my head hurt. A No. | think they're taken together, and this

A Mine too. Thisisvery confusing. iswhere I'm going to have to profess, | don't

Q WEe'rehoth gaing to have Tylenol before we are understand how that's done.

done here. | mean, | can seethe none, low, medium, Q Okay. Becausel notice aswejust work across

high and very high categories across the top of that 04:28PM | there-- 04:30PM

section, and | see they've been assigned numbers. A Right.

What's a greater than ten-year return period? Q --ifit sayslessthan oneyear, it'sless

That'sthefirst category; right? than 30 metersat thefar right end of that same

A Right. ling; do you seethat?

Q | mean, that'satime period obvioudy. What 04:28PM | A Right, and those are two different 04:31PM

does that mean? measurements, a frequent storm event and close to

A If my recollectioniscorrect and, again, | theriver -- close to the stream.

don't use thistype of data, that a sorm event, a Q Sothekind of stormsyou get every year are

rain event that would generate runoff, expected to more common than ten-year storms?

generate runoff would occur -- the frequency would 04:20PM | A Wel, | think the interpretation is and, 04:31PM
230 232

be less-- well, it would be greater than -- the again, I'm on the edge of my understanding, isthat

return period would mean it would happen only once you expect to have a gormthat would generate

every tenyearsor longer. Every tenth year or more runoff every year.

time, you would expect to have rainfall that would Q Okay.

generate runoff. 04:29PM A Lessthanayear, and your Steiswithin 30 04:31PM

Q Okay, and inagiven area, wecall -- a meters of the stream, and you would beinthis

ten-year rain would be -- highest risk category here.

A Well, you expect to get it every ten years. Q So--okay. Higtorically every year you are

Q  And you hear the weathermen talking about this going to get arain of acertain size and it's going

isaten-year rain because we got five inches or six 04:29PM to have runoff within 30 meters of the sream? 04:31PM

inches; it's some -- A Well, | think there'stwo separate factors

A Youdont expect to have that but once every there. | think you're going to -- the gormis

tenyears going to return to that frequency.

Q Right. Q Okay.

A Correct. A Andthesteyouaretrying to evaluateis 04:32PM

Q  Underneath ten-year it says, greater than 170 within 30 meters of the sream. | would hope that

meters. What doesthat mean? before any concluson is made about this, whoever is

A That'sinreference to what we talked about interested would go and look at the Pennsylvania

before with the variable source area, distance from version because | don't understand it that well, but

the sream. 04:30PM that'smy broad view of it. 04:32PM

Q Okay. Q Okay. Let'sgoahead and let him change tape

A It'swherethey're saying, okay, this because we have more to go.

location, you don't expect to have araingorm VIDEOGRAPHER: We're now off the Record.

runoff except once every ten yearsin aten-year Thetimeis4:33 p.m.

gorm, and your location isgreater than 170 meters 04:30PM (Following a short recessat 4:33 p.m.,, 04:32PM
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proceedings continued on the Record at 4:40 p.m.)
VIDEOGRAPHER: We are back on the Record.

Thetimeis4:40 p.m.

Q Dr.Coale, let'sreturn toreturn period a

thebegt I've got.

A Uh-huh.

Q Isthereany empirical changein any of these
factorsthat happensthat underliesthe categories

moment. It seemsas| look at this, the longer 04:39PM we see on thisphosphorusindex? 04:42PM

period of time from less than one year to more than A Not that | know of.

ten years seemsto betied to greater distances Q Okay. Let'slook at sitesource

presumably from a stream. Why isthat? characteristics. That'sthe next thing down, and

A | don't know. likethe other things, it'sgot acrossthetop,

Q  Now, inthe -- up above those figures, there 04:39PM none, low, medium, high and very high, and beneath 04:42PM

are the headers, none, low, medium, high and very each of those headersisassociated anumber, zero,

high? one, two, four and eight.

A Uhhuh. A Uh-huh.

Q Andit'sagain aprogression from .2 through Q Doyou knowtherationalefor ether the

1.0. 04:40PM descriptor headings or the numbersunderneath them? 04:43PM

A  Correct. A Wel, | think the descriptor headings are the

Q Doyou - firgt of all, do you know what the same we talked about before. They're for those

none, low, high, medium, high and very high meansin individual elements of risk assessment. Those are

the context of return period? the categorical classfication going from none,

A | think those are relative levels of risk for 04:40PM being the lowest on the risk scale, to high being 04:43PM

that Sngle evaluation factor. the highest, and | believe that the numbersin

Q Okay. Sosomething that would happen every parenthesis underneath relate to when you are doing

year isriskier to happen than something that ascoring of asite, that's the numerical value that

happens every ten years? you would use in the tabulation of the score.

A That'smy interpretation. 04:40PM Q Okay, and | think we'll get tothat in a 04:43PM
234 236

Q  Okay, al right. Dr. Coale, do you know of minute. The first actual quality under that is soil

any empirical difference between these events test P?

cientifically that causesthisindex to organize A Correct.

return period and distance the way it does? Q Orsol Ptestinthiscase. And | guess

A No. Thisisjus my -- theway I'm 04:41PM they're saying not applicable under none; there 04:44PM

interpreting thisisthat the individualswho can't beno STP?

developed this particular P index felt confident A | don't think that'swhat it means

because of the data they had on hand to organize it Q  Oh, okay.

thisway. A Badcdly they're saying they're not going to

Q Okay. Let megiveyou afor instance and see 04:41PM | give any Ste anonerating. 04:44PM

if it'sgoing to apply any of these places because Q  Allright, okay. Then low, medium, high and

I'mavery scientifically smple guy. excessive.

A Okay. A Right.

Q  But | know that, as evidenced by the weather Q Do you know the numerical valuesthat underlie

outside today, below 32 degrees Fahrenheit, water 04:42PM | those descriptors? 04:44PM

turns solid. A Not off the top of my head, but | presume, as

A Uhhuh. we mentioned earlier, they are probably the Penn

Q  And above 212 degrees Fahrenheit, it turnsto State University agronomic recommendation categories

agas. for fertility.

A Uhhuh. 04:42PM Q Okay. If it were Maryland, which isthe one 04:44PM

Q  And because of those things that happen in the you know because you work with it --

real world, we may treat water differently at those A Right.

different temperatures. Q - doyou have similar categories, low,

A Correct. medium, high or excessive or something like that for

Q Andthat'savery smple example, but that's 04:42PM soil test phosphorus? 04:44PM
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A Yes wedo. Do we know why they have grouped 1 to 15, 16 to 45,
Q  What arethe numbersthat underlie your -- 46to 75 and over 76?
A Well, wehaveto switch scales A No, | don't.
Q Welljust try toendureit. Q  Okay. Isthereany easy conversion of
A Okay. Thelow would bezeroto 25 FIV, 04:45PM kilograms per hectareto any other unit that a human 04:47PM
fertility index value. being might know?
Q Zeroto25. | lovethis. Thisisgoingtobe A It's-- for general discussion purposes it
fun. can be equivalent to pounds per acre.
A It'spretty smple when you get to the end of Q It'sanother broad brush rule of thumb kind of
it. 04:45PM thing? 04:48PM
Q Okay. A Yesah, it'sclose.
A Lowiszeroto 25. The mediumwould be 25 to Q  Allright. Do you recognize, looking at those
50. numbers, any ice, water, steam empirical
Q Okay. relationship that makes them divide them up the way
A Thenext category iscaled optimum, and it's 04:45PM they do? 04:48PM
50 to 100, and the next category iscalled A No.
excessve, and that's greater than 100. Q  Okay. Fertilizer application method, place
Q Thisis--tell me what the FIV isagain. with planter deeper than five centimeters
A Fertility index value. incorporated immediately before crop, incorporated
Q Okay. Nowiswhen| cashin on your promise 04:45PM | more than three months before crop or surface 04:48PM
to make thissimple. applied less than three months before crop and
A For the case of phosphorus, that's equivalent surface applied more than three months before crop.
to parts per million Mehlich 111 P. A Uhhuh.
Q  Allright, and soin Oklahoma your optimum Q I'mguessing, as| look at that, we're going
would be 100 to 200 pounds per acre? 04:46PM in increasing risk as we go from left to right? 04:49PM
238 240
MR. McDANIEL: You said Oklahoma, Bob. A Correct.
MR. NANCE: Well, to convert to what we Q Whyiseach entry totheright more risky than
think of in Oklahoma theoneto theleft of it?
MR. McDANIEL: Okay. Sorry. A For that row?
Q Yougot 50toahundred. 04:46PM Q  For that row. 04:49PM
A Soitwould - if you use the conversonin A Well, if none applied, therisk iszero. If
Oklahoma, it would be timestwo, 0, yes it'splaced with aplanter deeper than five
Q  Okay, al right. centimeters, it meansthat that phosphorus, that
MR. McDANIEL: Y oure jumping around the fertilizer has been applied asbeing injected into
country. I'msorry. | wasa gate or two behind. 04:46PM the sil, below the surface of the il o it'sless 04:49PM
MR. NANCE: That'squiteal right. prone for interaction with runoff water.
Q  Now, inour exhibit here, we have two sets of Q Okay.
two lines. OneisP fertilizer application rate and A Thenext oneissupplied incorporated
P fertilizer application method. immediately before the crop isplanted, 0 it's
A Uhhuh. 04:47PM spread on the surface and then immediately plowed 04:49PM
Q  Then the next two are organic P source in. These are row crop stuations
application rate and organic P source applied Q Okay.
method. A Next oneisincorporated greater than three
A Uhhuh. monthsbefore. That meansthe timeit'sdttingin
Q Let'swalk acrossand figurethisout. Inthe 04:47PM the field before the crop isgrowing and utilizing 04:50PM
none, there's none applied. Wewon't deal with it islonger, 0 therisk for lossis higher, and
that. Low for P fertilizer application rateis1to it'sbeen incorporated or if you surface apply it
15 kilograms of phosphorus per hectare. and not incorporated |essthan three months, and
A Okay. then the risk -- the highest risk category would be
Q  And wecan seeall therest of the numbers. 04:47PM the surface applied greater than three months before 04:50PM
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crop planted.
Q  Andthat'sriskiest becauseit's subject to
the elementsfor over three months?

A Uh-huh.
Q Let meseeif | can understand what happens
here. Up abovewe get an erosion rating.

A Correct. A Uhhuh.

Q Beforetheplantsget toit? 04:50PM Q  That'sthevery top category welooked at; 04:53PM

A Correct. right?

Q Okay. Theorganic source application rate, it A Correct.

increasesin risk from left to right | assume, but Q Beowthat therésarunoff dassrating.

the units are smaller than for P fertilizer A Uhhuh.

application rate. Do you seethat? 04:50PM Q  Thentherésareturn period rating. 04:53PM

A Yesldo. A Right.

Q Do you know why that is? Q  Andtherésan asterisk that says note, that

A No, | don't. waiting for return period is different than that for

Q Isthereanything that makes organic erosion and runoff characteristics. Do you know why

phosphorusriskier than commercial fertilizer 04:51PM they had to say that? 04:54PM

phosphorus that would justify them using smaller A | think maybe the numbersin parenthesis for

units? those categories are different. Needsto draw

A | don't know what their logic wasfor usng people's atention to it maybe.

smaller units Q Okay. Toget our erosion rating, just

Q Okay. All right, and the application methods 04:51PM | assuming we plugged something in here, if wewerein 04:54PM

arealittle bit different but | think | understand that first low category, welost lessthan 10 metric

them. Look at the column called weight. tonsper hectare?

A Uhhuh. A Uhhuh.

Q  Everything getsa 1.0, except fertilizer Q  Would our erosion classrating be .7?

application rate and fertilizer application method. 04:51PM A Theway | understand this, yes 04:54PM
242 244

Application rateis.75 and fertilizer application Q  Okay, and if our runoff classwas very low to

method is.5. Do you know why those ratesare low -- very low or low, however you define that, it

assigned -- excuse me, those weights are assigned would also be .7?

theway they are? A | agree

A My presumption isthat the developers-- it's 04:52PM Q Okay. Isthereturn period ratings, are 04:55PM

by a group of people that developed this, their best those -- isthat adial you can use to decide how

professonal judgment on how important that sngle conservative or how risky you want to be in terms of

factor is your distance allowing -- placement distance from

Q Okay. Isthereany established science that the stream; | mean, isthat a policy thing that you

justifiesthose weight numbersthat you know of? 04:52PM | can tune depending on how you want to? 04:55PM

A | don't know what science they used to get A That'snot theway | understand it. Likel

their adjugments said before, I'mreally working on my edge of

Q Okay. Doyou haveweightslike thisin understanding of what return period distance, how

Maryland or do you have a weight category in that'sutilized in thismoddl, inthisPI.

Maryland? 04:52PM Q  Okay, but somehow in return period, you're 04:55PM

A Aweighted. going to get anumber. It's going to get from none

Q Okay. Why doyou weigh thingsin Maryland the tovery high and it's going to run from .2 to 1.0?

way you do? A Correct.

A It began based on best professional judgment Q And you're going to multiply erosion times

on which categoriesyou -- which elements of the 04:53PM runoff timesreturn period? 04:56PM

risk loss assessment tool you think are -- need to A Correct.

be more strongly emphasized or de-emphasized in Q  And then you're going to multiply that product

regard to how they impact the final outcome. times -- what's the Sgma mean?

Q Okay. Down below all of thisthere'saline A That'sthe summétion.

that says Pl equals; do you seethat? 04:53PM Q  Okay. Summation of source characteristic 04:56PM
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rating, which isgoing to be either fertilizer or
organic; right; it's going to be one or the other of
those?

A Well, | think all these are source
characterigics There'sfive different
characterigtics

Q  Wwael, I'mlooking down the left-hand margin
and it looks like -- well, three sources, excuse me.
Soil P test, we about overlooked that.

04:56PM

A Right. 04:56PM
Q  And then that's going to be what it is--
A Right.

Q - based on atest, and then you're going to
be applying either -- | assume P fertilizer is
commercial; isthat right?

A Yes

Q Okay. Youaregoing to be applying either
commercial fertilizer or organic fertilizer?

A Orboth.

04:57PM

Q AndasiteP lossvulnerability is some sort
of qualitative assgnment?

A Correct.
Q  From low, medium, high to very high?
A Correct. 04:58PM

Q Okay. In Maryland your agronomic limit is--
you tell me. 1'm going to multiply and get it
wrong.

A Agronomic limit for what?

Q  For phosphorus.

A Okay. The--it would be-- what's considered
the agronomic limit would be 50 FIV, 50 milligrams
per kilogram.

Q Andtrandating that to Oklahoma 100 pounds
per acre? 04:59PM
A It would be 100 pounds per acre by the

Oklahoma conversion.

Q Okay, and you would assign -- that would be
the breakpoint between medium and optimum?

04:59PM

Q  Or baoth. Oh, boy. Okay. Then based on 04:57PM A  Correct. 04:59PM

either the amount of the commercial fertilizer or Q Inyour --

the organic fertilizer or both, you get a sum of A  Correct.

what? Q And you say optimum is something even above

A Theway | would work through this bottom half, the agronomic limit?

bottom portion of thistable, there'sfive different 04:57PM A Thecategory that'stitled optimum is between 04:59PM
246 248

rows of assessment characterigtics. 50 and 100 on that scale, on the FIV scale.

Q Okay. Q If wewereusing 65 as our agronomic limit,

A Youwork across each row independently. pounds per acre, we can't tell from this chart in

Q Allright. the exhibit where that would be, whether it would be

A So, for example, like thefirst row would be 04:57PM low, medium or whatever? 05:00PM

0il Ptest. A No.

Q Okay. Q  Okay. Isthisthekind of thing that you

A Andl'dsay whereisthisstein that scheme, consider as a phosphorus index is -- as you say on

andif itsmediumin that scale, it would havea Page 12, 7-11C, it's an easily used field rating

medium score of two. 04:57PM system; is what we've gone through something you 05:01PM

Q Okay. consider an easily used field rating system?

A Timesaweighting factor of one, and then | A Inmy opinion, | think it is, except for the

put that off hereto theright sde. That's return period distance, whichisnot included in the

one-fifth of my answer. Maryland one because | think it's not -- | think

Q Isee that element isnot easly used. 05:01PM

A Andthen| goto the next row and do the same Q Okay. Istheinformation herereadily

thing, and then | would add them all up. available?

Q Okay, and multiply each onetimesits A Yes

respective weight? Q  Okay. Doyou think that's broadly applicable?

A Right. 04:58PM A Asfarasl know, yes 05:02PM

Q Okay, and then you get some phosphorus Q  And instructive?

indexing number? A We've spent alot of time sudying it. Yes,

A Correct. it'singructive.

Q  Multiplying all those things together ? Q Doyou spend alot of timeteaching it as

A Uh-huh. 04:58PM wdl? 05:02PM
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A Yes
Q  What phosphorusindex should the court use for
the lllinois River water shed?
MR. McDANIEL: Object totheform, cals
for aconclusion that'sfor the court to meke. It's
outside the scope of hisreport.
Q Wadl, let meask it thisway: Doyou havea
recommendation that you're going to maketo the
court about a phosphorusindex that should be used
in thelllinois River water shed? 05:03PM
A Spedificdly, no, but | think in theory, it
should be developed by the people who have the most
intimate knowledge of the watershed.
Q Andwho arethose people?
A | don't know theindividuals. 05:03PM
Q  Asbetween the Oklahoma 590 code and the

05:02PM

SIGNATURE PAGE

I, Frank Coale, PhD, do hereby certify
that the foregoing deposition was presented to me by
LisaA. Steinmeyer as atrue and correct transcript
of the proceedings in the above styled and numbered
cause, and | now sign the same as true and correct.
WITNESS my hand this day of
, 2009.

FRANK COALE, PhD

SUBSCRIBED AND SWORN TO before me this

Arkansas phosphor us index, which is more generousin day of , 2009.
allowing land application of phosphorus, 590 for the
Illinois River water shed?
A Right..ThatI don't know. | havent made 05:03PM Notary Public
that comparison.
Q Areyou going to makethat comparison before My Commission Expires:
you testify?
A | hadn't planned onit.

MR. NANCE: Okay. | think that'sas good a 05:04PM

250 252

place as any to stop for the day. CERTIFICATE

VIDEOGRAPHER: We arenow off the Record.
Thetimeis 5:05 p.m.
(Whereupon, the deposition was recessed
at 5:05p.m.) 05:04PM

251

STATE OF OKLAHOMA )
) ss.
COUNTY OF TULSA )

I, LisaA. Steinmeyer, Certified
Shorthand Reporter within and for Tulsa County,
State of Oklahoma, do hereby certify that the above
named witness was by me first duly sworn to testify
the truth, the whole truth and nothing but the truth
in the case aforesaid, and that | reported in
stenograph his deposition; that my stenograph notes
were theresfter transcribed and reduced to
typewritten form under my supervision, as the same
appears herein.

| further certify that the foregoing 252
pages contain a full, true and correct transcript of
the depasition taken at such time and place.

| further certify that | am not attorney
for or relative to either of said parties, or
otherwise interested in the event of said action.

WITNESS MY HAND AND SEAL this 19th day
of January, 2009.

LISA A. STEINMEYER, CRR
CSR No. 386
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10:25AM 51:25 52:5,10
10:26AM 52:15,20,25
10:27AM 53:5,10,15
10:28AM 53:20,25 54:5,10
10:29AM 54:15,20,25 55:5
10:30AM 55:10,15,20
10:31AM 55:25 56:5
10:32AM 56:10
10:52AM 56:15,20,25 57:5
57:10,15,20,25 58:5,10,15
58:20,25 59:5,10,15,20,25
60:5,10,15,20,25 61:5,10,15
61:20,25 62:5,10,15,20,25
63:5,10,15,20,25 64:5,10,15
64:20,25 65:5,10,15,20,25
66:5,10,15,20,25 67:5,10,20
67:25 68:5,10,15,20,25 69:5
10:53AM 69:15,20
10:54AM 69:25 70:5,10
10:55AM 70:15,20,25
10:56AM 71:5,10,15,20
10:57AM 71:25 72:5,10
10:58AM 72:15,20,25
10:59AM 73:5,10,15,20
100 2:10 40:4 61:23 62:5
142:23,25 156:4 238:16,17
238:25 248:14,16 249:1
11103:19 212:17 218:2,15
220:18
11.2197:4
11:00AM 73:25 74:5,10,15
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11:40AM 94:15,20,25 95:5

11:41AM 95:10
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IN THE UNI TED STATES DI STRI CT COURT FOR THE
NORTHERN DI STRI CT OF OKLAHOVA

W A DREWEDMONDSON, in his )
capacity as ATTORNEY GENERAL )
OF THE STATE OF OKLAHOVA and )
OKLAHOVA SECRETARY OF THE )
ENVI RONMENT C. M LES TOLBERT,)
in his capacity as the )
TRUSTEE FOR NATURAL RESOURCES)
FOR THE STATE OF OKLAHOVA,

Plaintiff,
VS. 4: 05- CV- 00329- TCK- SAJ

TYSON FOODS, INC., et al,

N N N N N N N N N

Def endant s.

VOLUME || OF THE VI DEOCTAPED
DEPCSI TI ON OF FRANK COALE, PhD, produced as a
wi tness on behalf of the Plaintiff in the above
styl ed and nunbered cause, taken on the 16th day of
January, 2009, in the Cty of Tulsa, County of
Tul sa, State of Cklahoma, before ne, Lisa A
Steinneyer, a Certified Shorthand Reporter, duly
certified under and by virtue of the laws of the
State of Ckl ahona.




Case 4:05-cv-00329-GKF-PJC Document 2203-8 Filed in USDC ND/OK on 06/05/2009

ey
QOO @ N W AAW IR

N o
OB & W0 N e

APPEARANCES

FORTHE PLAINTIFFS:  Mr. Robert Nance

(Whereupon, the deposition began at
9:05am)

Xti' Da/idaPaEe VIDEOGRAPHER: We are now on the Record for
5020 \r,r\}?;&h g’;’ea Volume! of the deposition of Dr. Frank Coale.
Tulsa, OK 74119 Today is January 16th, 2009. Thetimeis9:05am 09:03AM
FOR CARGILL: Ms Theresa Hill Would counsel please identify themselvesfor the
Attorney at Law Record?
100 West 5th Street
Suite 400 MR. NANCE: Bob Nancefor the State of
Tulsa, OK 74103 Oklahoma.
MR. PAGE: David Page for the State of 09:03AM
FOR PETERSON FARMS:  Mr. Scott McDaniel Oklahoma.
Attorney at Law
320 South Boston MR. McDANIEL: Scott McDaniel for Peterson
Suite 700 Farms Inc
Tulsa, OK 74103 ’
MR. TUCKER: K. C. Tucker for the George's
FOR GEORGE'S: Ms K. C. Tucker .
Attorney a Law defendants. 09:04AM
221 North College MS. HILL: TheresaHill for the Cargill
Fayetteville, AR 72701 defendants.
FOR CAL-MAINE: Mr. Robert Sanders VIDEOGRAPHER: And on the phone?
Attorney at Law .
2000 AmSouth Plaza MR. SANDERS: Bob Sandersfor the Cal-Maine
P. 0. Box 23059 defendants. 09:04AM
Jackson, MS 39225
(Viaphone) FRANK COALE, PhD
having first been duly sworn to testify the truth,
the whole truth and nothing but the truth, testified
asfollows
CONTINUED DIRECT EXAMINATION
255 257
| NDE X BY MR. NANCE:
Q  Good morning, Dr. Coale.
WITNESS PAGE A Good morning.
FRANK COALE, PhD Q  If youwould take your report, whichis
Continued Direct Examination by Mr. Nance 257 | Exhibit 1in front of you, and please turn to Page 09:04AM
12.
Signature Page 369 A Okay.
Reporter's Certificate 370 Q Letus--let'slook at the middle of that
Subparagraph D, which | guessis 7-11D, although
it'son Page 12. About in the middle of that 09:04AM
paragraph there's a sentence which says, the
objective of the P index approach is not to conduct
a quantitative analysis of the specific load, i.e.,
pounds per acre, of phasphorus that will be
transported off a particular farm field but rather 09:05AM
to provide an estimate of the relative risk of P
loss when comparing multiple fieldswithin a
watershed. Did | read that correctly?
A Yesyoudid.
Q Okay. SothePindex isn't supposed totell 09:05AM
us how much phosphorus will wash off a particular
field?
A That'scorrect.
Q  Okay, and therisk for P loss occurs because
you are putting on phosphorusin excess of the 09:05AM
256 258
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amount that's agronomically needed?

MR. McDANIEL: Object to the form.
A Youcanhavearisk of Plossregardless of
how the land is managed, whether there'sbeen

in awatershed and saying, well, it'sbest to put
thelitter on Field L or M instead of A or B?

MR. McDANIEL: Object to the form.
A Not that | know of.

phosphorus added to the farmfield or not. 09:05AM Q Okay. Areyou awareof anyonethat'sdoing 09:08AM

Q  Okay, but a phosphorusindex -- doesa that for thelllinois River water shed?

phosphorus index allow you to apply litter when the MR. McDANIEL: Object to the form.

agronomic need for phosphorus on a field hasalready A No, I'mnot.

been attained? Q Areyou ableto expressan opinion about the

A Some stes that can be the outcome. Other 09:06AM extent towhich use of either Oklahoma Code 590 on 09:08AM

dtes itisnot. It really dependsonall the our sideof theborder or the Arkansas phosphorus

factors you consider when going through a phosphorus index on the Arkansas side of the border hasreduced

index eva uation. STP levelsin theIllinois River water shed?

Q  Allright. When you say at the end of that MR. McDANIEL: Object to the form.

sentence that it's to estimate the relative risk of 09:06AM A No, | cant. 09:08AM

P loss, what do you mean by relative risk? Q Okay. Areyou ableto expressan gpinion

A Whenyou take a particular Ste and you go about the extent towhich either Code590in

through the phosphorus index assessment, the outcome Oklahoma or the Arkansas phosphorusindex in

of that assessment isanumerical scale, and it's Arkansashasimproved water quality in theIllinois

roughly one to ahundred scale, and the higher the 09:06AM River watershed? 09:09AM

value of that outcomeisinterpreted to be a higher MR. McDANIEL: Object to the form.

risk phosphoruslossfromthet ste. A No, | cant.

Q Sowould | be correct in concluding if you had Q Doyou know if anyone on behalf of the

two fields and Field A had an index of 80 and Field defendantswill opine either on reductionsof STP or

B had an index of 50, the Field A would have a 09:06AM | improvement of water quality in the watershed 09:09AM
259 261

higher relevant risk? because of those two phosphorusindices?

A That'scorrect. MR. McDANIEL: Object to the form.

Q  You'recomparing the risk between two fields? A | have no knowledge of that.

A  Correct. Q Inlguessit'sParagraph 8A thereat the

Q  Or between subfieldsin a particular field? 09:06AM bottom on Page 12, you say that there'sa common set 09:09AM

A Exactly right. of principlesthat underpin phasphorusindices

Q Okay. Isthereany conceptual reason, Dr. nationwide, paraphrasing. What arethe common

Coale, why you can't use it, the phosphorus index, principlesthat exist between Oklahoma, Arkansasand

to compare multiple fields between watersheds? Maryland in the phosphorusindices?

A It'smeant to be used onasnglefield bass 09:07AM A The common principlesthat are in al of 09:10AM

or subfield bass. So you wouldn't want to group those, they incorporate an assessment of the

multiple fieldstogether. phosphorus source characteristics and the transport

Q Butif Field A werein one watershed and Field characteristics, and combine those two assessments

B were in ancther, isthere any reason why you can't and give an overall risk evaluation.

compare the relative risk between those two fields? 09:07AM | Q Okay, and al of them dothosethings? 09:10AM

A That would be valid. A  Yes

Q Okay. Other than the farmer or the person Q Okay. Now, in your casegtudy that isthe

wanting to apply litter, isthere anyone overall subj ect of Paragraph 8 and itssubparts, you

comparing phosphorusindex ratings within awhde combined phosphorusindex resultsfrom many sites

watershed? 09:07AM and many watershedsin the state of Maryland? 09:10AM

A I'mnot sure | understand the quegtion. A Correct.

Q  Waell, afarmer or someone who iswanting to Q Sothat's-- your datatherewasjust not

apply litter isgoing tolook at Field A or Field B. restricted to aparticular water shed?

A Right. A No.

Q Isthereanybody looking at all of the fields 09:08AM Q Andyou condgder that tobeavalid use of the 09:10AM

260

262
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phosphorusindex to do that in Maryland?

MR. McDANIEL: | object to the form.
A Well, wedid that to demongtrate how it would
perform over awide landscape. That wasthe

each other. That three times the agronomic limit
environmental threshold was established by gate
policy asathreshold that if a soil test phosphorus
level of acertain fieldsis above that threshold,

purpose. 09:11AM then that site must be assessed by the phosphorus 09:13AM
Q  And would it presumably also apply over awide dteindex.
landscape in Oklahoma or Arkansas? Q  Okay, and that was some sort of legal or
MR. McDANIEL: Object to the form. political decison made by policymakers?
A | believe you could apply anindex over awide A Correct.
landscape and have asmilar digribution analyss 09:11AM Q  Okay, but the environmental threshold where 09:14AM
Q  Okay, and even though that might embrace you must useit is three times agronomically?
numerous watershedsin either Oklahoma or Arkansas? A By date policy.
A Watershedsare composed of subwatersheds and Q By statepoalicy?
it depends on where you draw the boundary, yes sr. A Stateregs yes
Q  Well, for purposes of my question, I'm asking 09:11AM | Q Isthereany empirical sdentific basis that 09:14AM
for watersheds bigger than the Illinois River says more bad things happen above that threetimes
watershed, the adjoining watersheds in either state. limit than happen below it?
A And that'ssomething | don't have any A Well, that limit was set based on some data
knowledge how the physical topography changes. For that was available showing that at roughly -- it was
example, there'sa certain place acrossthe 09:11AM avery rough dataset -- roughly at that level you 09:14AM
landscape where the soilstype - soil types may tend to see an acceleration in soluble P in soils.
change drametically, may run from an acidic soil to Q  Soaml| hearing you correctly that above that
a cal careoustype 0il asyou work weg, and | don't limit roughly --
know how large the landscape is or where that A  Right.
boundary would be. So there's some fundamental 09:12AM | Q  --thereisan even greater concentration in 09:14AM
263 265
factorsthere that the P index that you are runoff of soluble P than below it?
utilizing wouldn't be the appropriate one to use if A |didn't say runoff. It'sjust soluble soil
you crossa certain physical characteristic boundary P, which is different than runoff soluble soil --
in the landscape. soluble P.
Q  Andif you cross such a boundary, would you 09:12AM | Q  What'stheéffect of therunoff soluble P 09:15AM
need to somehow adjust the index to account for the aboveand below thelimit?
difference? A If there-- if you have a higher level of
A It would have to be accounted for. soluble soil P and you have runoff generated from
Q  Okay. | think we talked yesterday about the that site, you would expect to have higher soluble P
recognized agronomic limitsin Maryland and 09:12AM | in the runoff. 09:15AM
Oklahoma. | don't recall if we talked about what Q Anddoestheline somewherenear that point
the agronomic limit is considered to be in Arkansas, get steeper?
and if we did, | apologize, but let me ask you that. A Exactly.
A | dontrecdl whetitis Q Okay.
Q Okay. Areyouaware of any regulatory effort 09:12AM (Whereupon, adiscussion was held off
in Oklahoma to establish an environmental threshold the Record.)
that isthree timesthe 65 pound per acre agronomic Q Dol understand correctly, Dr. Coale, that at
limit in Oklahoma? double, triple or quadruplethe agronomic limit,
A No, I'mnot. you'renct going to get any moreresponse from
Q  And for purposesof the Maryland site 09:13AM phosphorus, from adding additional phosphorus? 09:15AM
phosphorus index, however it goes-- A Responsein what?
A  Correct. Q Inforage
Q - youconsider high P to be three times your A Incrop production, crop growth?
agronomic limit; do | understand that correctly? Q Right.
A Well, let me make sure we're understanding 09:13AM A Correct. 09:16AM

264
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Q  Okay. That'swhat the agronomic limit means?
A That'show it'sdefined.

Q  Okay. Doesthe State of Arkansas have an
environmental threshold for phosphorus?

A That would be -- using the Oklahoma
converson, yes Sr.

Q  Okay, and if in the nutrient limited watershed
of thelllinois River --

A That | don't know. 09:16AM A Uhhuh. 09:19AM

Q  Youdon't know how it works in their Q - therewasa 300-pound per acre limit --

phosphorus index? A Limitto--

A | havent studied that deeply, no, Sr. Q  -- phosphorus application?

Q Okay. Isit permissiblein Maryland to use A Soyou can't put any more phosphoruson the

the Maryland site phosphorus index below the 09:16AM land? 09:19AM

environmental limit or threshold? Q Correct. That'syour understanding of what

A Yes absolutely. our 590 says, isn't it?

Q  You gave me some figures yesterday on how you A That'smy understanding, yes sr.

broke out the categories in the Maryland phosphorus Q  Okay. None of those 292 applications would be

index. Wherewould 65 pounds per acrefit in your 09:16AM | allowed inthe Illinois River watershed, would they? 09:19AM

categories of low, medium, optimum and excessive? A Usng the Oklahoma 590 gandard withits-- to

A Okay. Now, those categories of low, medium, make sure I'm understanding everything correctly,

optimum and excessive we talked about yesterday were with the limitation drawn at 300 pounds per acre,

not phosphorus site index categories. Those were that equatesto al of these Stes So all these

0il test lab report categories 09:17AM steswould be not -- would not be permitted to 09:20AM

Q  Okay, and |'m wondering where from the sail apply phogphorus on those stes

test lab result of 65 pounds per acrewould fit in Q  And using your phosphorusindex on these -- on

those categories? the data on these sites, how many or what percentage

A WEell, 65 pounds per acre, usng the Oklahoma of these sitesin Maryland could receive additional

converson, would be, what, 32 and a half parts per 09:17AM litter? 09:20AM
267 269

million. A 94 percent.

Q  Soundsgood tome. Q Okay. Let'sjust gothrough each of these

A | believeit'safactor of half. categories so | understand a little better. Thelow

Q Right. category, which represents 55 percent of the

A Soitwould be 32 and a half, which would be 09:17AM | samples-- 09:20AM

in the medium category. A  Correct.

Q Let'slook at Figure 2 on Page 13 of your Q --what would thelitter application rate be

report. Thisisaresult of, do!| understand for those low samples under your Maryland site

correctly, 646 different Pl applications -- index?

A Correct. 09:18AM A Itwould betherate that was necessary to 09:20AM

Q --inthedateof Maryland? supply the nitrogen demand of the crop. So it would

A Correct. be the nitrogen-based rate.

Q  Andit includesboth sitesthat are above and Q  Would the application rate befor the medium

below the environmental threshold? category, which is 25 per cent of the sites?

A Correct. 09:18AM A That would be--it'satrandtiona phasein 09:21AM

Q Let'sturnover to Page 15 and look at Figure the medium where you would -- without looking at my

3. How does Figure 3 differ from Figure 2? reference, | hope| get thisright. Y ou can apply

A Thisisasubset. Thisdataisa subset of nitrogen-based rate one year or two yearsand then

datathat'sin Figure 2. the phosphorus-based rate one or two years out of a

Q Andisit asubset of the phosphorusindex 09:19AM three-year cycle, and that'swhy I'm hesitating 09:21AM

applications where the soil test P exceeded 150 whether it'sone year or two years, but some years

milligrams per kilogram? you apply nitrogen rate and some years you apply a

A That'scorrect. phosphorus-based rate in a three-year crop cycle.

Q  And for those of uswho speak Oklahoman, that Q Okay. What about the high category, which is

would be 300 pounds per acre; isthat right? 09:19AM 15 percent of the samples? 09:21AM
268 270
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A That would be the -- the rate would
be dependent -- the rate islimited to a phosphorus
removal rate, a phogphorus-based rate.
Q  And explain to me very smply how you figure
out phosphorus removal. 09:21AM
A It would betherate of phosphorusthat's
expected to be removed from the harvested crop, by
the harvested crop, and that's harvested and removed
fromthefield. The amount of phogphorus we harvest
it with isthe amount you should be able to apply. 09:22AM
Q  And the point of that would be to keep the
phosphorus at least in balance?
A Tokeepit geady, yes dr.
Q  Thenwhat could be applied in terms of litter
in the very high category, which is 6 percent? 09:22AM
A Therewould be no application.
Q  For those 75 percent of these samples, which
are either low or medium, would you expect that the
application of litter would increase the STP?
MR. McDANIEL: | think it's80 percent. 09:23AM
A It's80 percent. | wasjug checking the
meth.
Q  Your mathiscorrect.
A All right. 80 percent, | would expect if you

holding you to what Oklahoma water quality standards
areor Arkansas.
MR. McDANIEL: Again, | object. It's
outside the scope of hisreport.
A Okay. Not beingalimnologig, not being a 09:25AM
surface water biologig, | just don't want to goin
that area. | don't fed comfortable with that.
Q Isthat something you teach your studentsin
your environmental science classes?
A No. 09:25AM
Q Youdon't teach themthat?
A Casual conceptsbut nothing very specific.
Q  Well, let'sdeal with it at the level of
casual conceptsthat you teach your environmental
science students at the University of Maryland. 09:25AM
A Okay.
Q If weweretodecreasethe STPsin the land of
the Illinois River watershed, would you expect that
to have awater quality benefit to the waters of the
watershed? 09:25AM
MR. McDANIEL: | ill object. Youre
badgering himtrying to get him to form an opinion
inan areafor which he'snot been offered inthis
caxe. It'sbeen pointed out to you twice already.

applied litter on those sites the STP would 09:23AM Q  Let mereframe the question, Dr. Coale. If we 09:25AM
271 273
increase. wereto reduce the STP levelsin the water shed on

Q Okay. Isthere any phosphorusindex, Dr.
Coale, which exists, which would achieve what you do
in the high category, which is balance inputs with
removals, on awhole watershed basis? 09:23AM
A Not that I'm aware of.
Q  And if something existed in your field, you
would be aware of that, wouldn't you?
A It'sahigh probability.
Q  Okay. Speaking in the very broad strokes, Dr. 09:24AM
Coale, would you expect water quality in the
Illinois River watershed to improveif the STPsin
the watershed decreased?
MR. McDANIEL: Object to the form. It's
outsde of the scope of the opinions offered in this 09:24AM
report.
A | don't have an opinion on that.
Q Areyoutelling me that because you haven't
been asked to form an opinion by the defendants or
just because you don't know? 09:24AM
A No. | don't understand the water quality
parametersin the watershed here.
Q I'mnot asking about our water quality
standards or anything like that. 1'mjust asking
about the quality of the water generally. |1'm not 09:25AM

272

the level of what you teach your studentsat the
University of Maryland, would you expect to decrease
the P levelsin thewater of thelllinois River
water shed? 09:26AM
MR. McDANIEL: It'sthe same objection.
It's outside the scope of hisreport.
A What we hopefully get acrossto the sudents
isthe importance of knowing how any nutrient or any
substance that you'reinterested in istransported 09:26AM
across awatershed, and if the substance you're
interested in, whether it be phosphorus or nitrogen
or someindustrial chemical or whatever it is, is
moved from whereit is deposited through the
landscape and into the water and it's been 09:26AM
documented that it can have an ecological impact in
the water, the important thing the sudents need to
know isif it was moved across the landscape and
transported from where it's deposited into the water
and it's been documented that it can have an 09:27AM
ecological impact, that you need to understand the
source, the trangport and theimpact, all three
phases of the system. Okay? If | don't know any
one of those three phases, | don't know if it's
going to have an impact or not. That'stheleve of 09:27AM

274
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concept you would present it at.
Q Okay. Thinking of it at the PhD level where

become almost usless
Q  What about in thelllinois River watershed?

you are-- A | would--fromwhat | know about the
A Okay. precipitation patterns, whichisjust casual
Q --if you diminish the STPsin thelllinois 09:27AM | observation of datain that area, | expect they 09:30AM
River water shed, would you expect that to diminish would have very limited usability.
the amount of phosphorusin the water of the Q  Explain then what you -- how you form your
Illinois River water shed? nitrogen target, asit were, for what you need to
MR. McDANIEL: Just asecond. Bob, you've apply.
asked him like gix different times around this 09:27AM A Inthose Stuationsyou're usually basing your 09:30AM
question. I'vetold you he'snot being presented as nitrogen application rate based on the expected
awater quality expert, and it'sinappropriate for productivity or the yield god or the expected
you to try to ask him to create opinions about the growth that the crop isgoing to have, and from
Illinois River watershed that he hasn't placed in calibrated research studies, you say if you are
hisreport. It'sthefifth timenow. I'll ask you 09:27AM going to grow X tonsof grassforage, you are 09:30AM
to stop because you're arguing with and trying to probably going to need so many pounds of nitrogen to
badger thiswitness, and it's not appropriate. produce that.
MR. NANCE: No, I'mnot. I'mjust asking Q Okay. Let'slook briefly at Figure 4 on Page
him, asthe expert, if he has an opinion on whether 16 of your report, sir. Isthisa subset of your
lower STPsin the soil will result in lower 09:28AM original Figure 2, which includes sitesthat had a 09:31AM
phosphorusin the water. soil test phosphorus of less than 150 milligrams per
MR. McDANIEL: And he's answered your kilogram?
question by saying he's not qualified, doesn't have A That'swhet thissays yes
theinformation, can't answer it, and you haven't Q  And sothiswould be, speaking Oklahoman, less
accepted it. That'smy problem. 09:28AM than 300 pounds per acre -- 09:31AM
275 277
Q Areyou not qualified to answer that question? A Correct.
A That'strue. Q  --of phosphorus? Okay. Towhat doyou
Q Okay. You said something | think earlier in attribute thefact that thereare more sitesin
your report about nitrogen testsnot being reliable terms of percentagein thelow category of Figure4
or something likethat. Doyou recall that? We can 09:28AM than Figure 3? 09:31AM
find it if we need to, but | just want to know what A Well, the only overarching differencesisthe
your view of nitrogen soil testing is. il test Plevels
A Inthe conventional concept of soil testing Q I noticethat you have, | guess, fewer in the
where you test the soil before you are making a medium category below 150 milligrams per kilogram
management decision to see how much, for example, 09:29AM than you did above. Am | reading that correctly? 09:32AM
phosphorus, to see how much soil test phosphorusis A  Yessdr.
in the soil, use that information to make management Q Comparing 13 and 25 percent?
about what | want to do over the future, a year, two A Correct.
years or whatever it might be. Nitrogen Q 13 bengthelower STP levd. You aso have
concentrations in the soil are so dynamic and 09:29AM fewer high risk soils being 4 percent below 150 09:32AM
varigble and transient, that it's very difficult to versus 15 percent above 150?
take a planting time frame soil sample for nitrogen A Yes
and project how | should plan my management of that Q  And you also have about half as many in the
field according to that sample. very high category when your STP is below 150; is
Q Aretherenitrogen soil teststhat are useful 09:29AM that right? 09:32AM
in planning oneyear out? A  That'scorrect.
A It redly depends on the morerainfal a site Q  3versus6 percent?
receives, the less useful they become. In moredry, A That'sright.
more arid environments they become more useful. On Q  Looking therestill on Page 16, you got this
the -- in the heavy rainfall East Coast region, they 09:29AM Paragraph 9. Thelast sentence of your paragraph 09:32AM
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you say, the scientific community has reached A Theattorneys| wasworking with.
consensus that to blindly ignore either the source Q  And who werethose attorneys?
or transport components used to identify the A Mainly from Mr. McDaniel.
critical sourceareasfor P losseswould be Q  Any other attorneys?
negligent, and then you cite Maguire, et al, and the 09:33AM | A There were some conference calls where there 09:38AM
SERA-17 website. Can you help me figure out where were multiple attorneys on the line, and I'm not
M aguire says that because | looked on the website, sure all of them who were on the line.
and | found one article, and I'll show you the Q  Wasit Mr. McDanid that told you the format
article! found. It'sthe one we talked about at touse?
the preliminary injunction hearing. Isthisthe 09:33AM A Well, | believe when | first made my first 09:39AM
article that you're talking about there where draft of it, my first cut of it, it was essentially
Maguire saysit would be negligent? That'sjust a one long paragraph, and | was advised to bresk it up
separate copy of the same thing. into an outline-type paragraph format to make it so
A Aquick read through thisarticle, | don't see we could reference section by section more clearly.
it. 09:37AM Q  Did the substance of what you wrote change as 09:39AM
Q Waell,and I'll tell you | didn't seeit you went through drafts?
either. Isthere some other article by Maguire A Asleditedit, yes dr.
where he saysthat it would be negligent to blindly Q Did any lawyer help you edit it?
ignore either source or transport components? A Wehad -- in acouple of instances had web
A Not that I'maware of. 09:37AM conferencesand looked at drafts, and | got feedback 09:39AM
Q Soistheword negligent your word or isit on whether what | was writing made sense to amore
Maguire'sword? general body audience and, yes, there was
A It may be my word. suggestions made that, you know, thisisa clear
Q Okay. Isthereanything preventing you from message, thisisnot a clear message, and | would
knowing whether it's your word or not? 09:37AM adjugt it from there. 09:39AM
279 281
A | --it may be my interpretation of his Q Okay. Tell mewhat you mean when you say you
writing. had a web conference.
Q  Okay. Would you read into the Record just the A Itwasmy first experience with that aswell.
title of the article we've been talking about? | It was called a WebEx, where awebste hosted the
can make it an exhibit if we want to. 09:37AM ability to -- | would bring document up on my 09:40AM
A TitleisPhosphorus Indicesto Predict the computer and whoever wasin on that web conference
Risk For Phogphorus Losses. could see what was -- my document said.
Q  Okay. Doyouremember discussing that article Q Whowason that conference with you?
with me during the preliminary injunction hearing? A | know Mr. McDaniel was. | believe we had two
A | believewedid talk about it. 09:38AM of them and there were different people on each 09:40AM
Q Okay. Dr. Coale, negligent strikesme asa time.
lawyer word rather than a soil scientist word. Was Q Weretherelawyersfrom Sidley & Austin?
that word suggested to you by a lawyer? A | believe there were.
A No,gr. Q  WasMr. Jorgensen one of those lawyers?
Q  You came up with that all on your own? 09:38AM A Mr. Jorgensen wason at least one of those 09:40AM
A Yessdr. events.
Q  How many expert reports have you prepared in Q WasMr. Robert George on one or more of those
your career? conferences?
A Orne A That | specificaly can't remember.
Q  And that would be the one we're talking about 09:38AM | Q  Wasthere anyone on those conferences 09:40AM
today? representing Cargill that you know of?
A Yesdr. A Not that | know of. | probably don't know who
Q  Howdid you know how to prepare that report? was representing whom on any of those conference
A | aked alot of quetions cdls
Q Towhomdid you ask them? 09:38AM Q  Mr. John Tucker? 09:41AM
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A | don't recognize that name. Q Did Dr. Dicks ask you to generate numbers or

Q  Mr. Bruce Jones? estimates of your own?

A Don' recognize that name either. A No,sdr.

Q Dr. Coale did any other experts comment on Q  Sodid hethen ask you if some estimate he had

your report, either on these WebEx conferences or 09:42AM | generated sounded reasonable to you? 09:45AM

otherwise? A It wasmore not the number he generated. It

A Notthat | recall. Again, | don't -- | might was more he asked my opinion on whether the process

not even recognize the names of who wason -- | may or thelogic he was using to make the calculations

not have known who was on there, but not that | seemed sound, and that'swhat | basically did.

recall, not that | paid attention to anyway. 09:42AM Q  Which calculations are you talking about? 09:45AM

Q Doyou recall any other expert being on those A | believein my report | mentioned there was

calls, anyone you recognized not being a lawyer? certain sections of hisexpert report that | saw in

A Okay. Again, there were a couple of these adraft form, and he asked whether the assumptions

WebEx and then there was a couple of conference they were using, as economigts, to make assumptions

callsthat we had about the document being shared, 09:42AM about soil phogphorus dynamics, whether those were 09:45AM

and what I'm having difficulty doing on the spot sound assumptions, and | basically read through

here is remembering who was on which of those those two separate sections of his document and read

events. However, | did have a conversation on one through them and gave him my opinion whether |

of those events. Billy Clay wasin a conversation; thought it was sound assumptions or not.

Mike Dickswasin a conversation, and those are the 09:43AM | Q  Okay. Just todistinguish, did he ask you 09:46AM

only two individual namesthat | believe to be other to -- what assumptions should | use or did he say

expertsin this case that | can remember. thisis my assumption, isit reasonable?

Q  What did Dr. Clay say in whatever conference A Oh, heasked methelatter. Asked me, you

he was on? know, thisishow we're going to approach it, does

A My general recollection wasthat he wasjust 09:43AM that make sense, and | said seemslike that wasa 09:46AM
283 285

answering questions about characteristics of the IRW pretty good assumption, again, for his purpose, for

that | didn't really understand, you know, what's an economic analysis, which | never saw that.

the average farm look like, what'satypical Q Yesterday morning Mr. McDaniel gavemea

operation, more on-the-ground descriptive so | could couple of documents, which have been Bateslabeled

get amental picture of thefarming stuationssince 09:43AM | Coale 000281 through 283 -- excuseme, 284. Let me 09:46AM

| had never been there, and that's mainly my -- what hand that toyou and seeif you recognizethat.

| gleaned from his conversation. A That appearsto be one of the segments of Dr.

Q Okay. What about Dr. Dicks, what did he say Dicks draft report that | reviewed for him.

when he was participating? Q Okay. Did you seeany earlier version of that

A Wehadacal -- | bdievel spokewith him 09:44AM | document? 09:47AM

twice, mainly in regard to he was doing an economic A | only saw it onetime.

assessment and had some questions from me abot, Q Andit'sthat one; right?

from asoil scientist perspective, whether some of A Asfar as| remember, it looked just like

the procedures and processes he was going through this.

made senseto me as a soil scientist, and that was 09:44AM | Q Okay. Let meshow you ancther document that 09:47AM

thegist of that conversation. Mr. McDanid gave mefor thefirs time yesterday,

Q And what was he asking you as a soil which hasbeen Bates numbered by him Coale 000285

scientist? through 292, and let me seeif you recognizethat

A Somebasic questions about soil test P and document.

forages and application rates and fertilizer rates 09:44AM A Thislooks like the second of the two sections 09:47AM

and, you know, crop removal rates and those kind of from Dr. Dicks report that | was asked to review.

things, and did this sound like an reasonable Q Did you ever seeany earlier or later version

egtimate, does this sound like a reasonable of that?

estimate, did you make this assumption, could you A No, i, just the one.

make that assumption, just kind of avery general. 09:44AM MR. NANCE: Scott, could we make copiesin 09:47AM
284 286
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aminute and admit those?

MR. McDANIEL: Uh-huh. | may have an extra
set here you can go ahead and mark, and then we can
make copiesfor the other counsel if you want to.

thiscase.

A Thisdoex't look familiar.

Q Okay. Would | be safe in concluding that
you're not going to offer any testimony at trial on

Q Dr.Coale let mehand you first what I've 09:48AM thefirst two pages of Exhibit 12 or the subject 09:53AM
marked as Exhibit No. 10, and that'sthe document matter therein?
that has Bates 281 through 284, and ask you if MR. McDANIEL: All right. Will you hold
that'sone of the Clay documentsthat you looked at off answering your question just asecond and give
toform your report. me achanceto look at this--
A I don't know what you mean by Clay document. 09:49AM MR. NANCE: Certainly. 09:53AM
Q  Excuseme, Dicksdocument. MR. McDANIEL: -- and then -- let me object
A | thought you meant like a soil document. to the form smply because there are embedded
Yeah, thisis one of the ones| saw of Dr. Dicks farming conceptswithin this discusson that you
documents. have touched on with Dr. Coale. If the quegtionis
Q Allright, and iswhat | marked as Exhibit 11 09:49AM will he be speaking in terms of this economic 09:54AM
the other document that you looked at from Dr. Dicks analyssor budgetson a poultry farmthat Dr. Dicks
to help fix your report in this case? isopining about, | don't object to that question,
A Yessir. but to say he doesn't offer an opinion on anything
Q Arethesethedocumentsthat you refer toin discussed in thissection, | do object to the form
your expert report in Paragraphs 10C and D on Page 09:49AM of that quegtion. 09:54AM
17? Q Thenlet'sreask the question. Dr. Coale, do
A Yesdr. you anticipate offering any testimony on the poultry
Q Dr.Coale, | prepared some exhibitsthat are forage and besf cattle budgets that are discussed in
from thefinal report of Rausser and Dicksrather thefirst two pages of Exhibit 127
than thesedraft reports. Let methink if there's 09:50AM A No, | don' anticipate doing that. 09:54AM
287 289

any way -- Q  Thenlet'sflip over to thethird page, which

MR. NANCE: Scoatt, do you know if those is Appendix A. You are going to speak about topics
changed materially between the draft and the final? that arein there, areyou not?

MR. McDANIEL: It'smy impresson they A Givemeachancetolook at it, please.
didnt, but if there was some individual grammatical 09:51AM Q Pleasedo. 09:55AM
or -- my impresson isthere's no substantive A Just fromaquick comparison, thislooksto be
change, but | can't st here and tell you there the same or close to the same asthe Appendix A
hasn't been aword changed or something like that. document | reference in my report.
Q  Sincel'vehighlighted mine, I'm going to go Q  Okay, and in your report in Paragraph 10C on
ahead -- and we may have two very similar sets of 09:51AM Page 17 you say, | have reviewed Section E and 09:56AM
exhibits here, but 1'm going to go ahead and put Appendix A; isthat right?
thesein, and this one may take alittle thinking, A Correct.
but this onewhen | prepared it, | didn't understand Q  And Exhibit 12 looks like -- | will represent
the situation aswell as| doin light of the new toyou isthefinal report version of Appendix A,
development. 09:51AM which may be alittle different than Exhibit 10. 09:56AM

Dr. Coale, let me hand you what 1've marked as A Correct.

Exhibit No. 12. When | was reading your report -- Q  Okay. Aswewalk through that part of Exhibit
let meexplain. You referred to Section E, and | A, which -- excuse me, Exhibit 12, which is Appendix
think | have put as thefirst two pages of Exhibit A, if you see something different or that's been
12 a different Section E than you looked at. So let 09:52AM changed in your recollection since you did the 09:56AM
meask -- initial review, would you let me know, please?
A It looksdifferent. A If I catchit, | will.
Q  Yeah. Look at thefirst two pages of Exhibit Q  Okay. Now, let meask you first to tell me
12 and seeif you looked at those pagesin what thetitle of Appendix A is.
performing your analysis or preparing your report in 09:52AM | A It reads Appendix A, Current STP Levels Given 09:57AM
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to Higtorical Litter Production and Parameters
Specified by Literature and Soil Consultants

Q  Okay. Verybroad brush to start out with, Dr.
Coale. Wereyou involved in thefront end of

information that he reviewed and included in his
report and is prepared to testify about, which is
tha covered in Coae Exhibits 10 and 11, you're
correct.

designing this particular methodology? 09:57AM Q Dr. Coale I'mlooking on Exhibit 12, solet's 10:12AM
A No,sdr. make surewe'reall on the sameliteral page, the
Q  Wereyou rather involved ether in the middle Appendix A portion of Exhibit 12. Do you have that
or on the back end in offering opinions asto the in front of you?
adequacy or the correctness of the methodology? A Justamoment. Okay.
A It wasoffered to mein thisform and with the 09:57AM Q Tel meonceagain at the 30,000-foot level 10:13AM
understanding that thiswas -- these were what it wasthat Dr. Dickswas doing in Appendix 12.
assumptions and methodol ogy used by Dr. Dicksto A Theway it was presented to me was that they
develop an economic assessment, and I've worked with were trying to do an economic analysis of production
agricultural economists over the years, and they're systemsin the IRW, and what they needed to do to do
-- they freguent times need to have people with 09:58AM that analysis was to formulate a scenario they could 10:13AM
expertise outsde of their economicsworld to say is analyze, and they had to make some generdization
thisafair assessment, isit afair assumption, is and some approximations and some judgments, and they
thisafair approximation, and my role wasto read asked whether the ones they made were pertinent to
through this and advise them if they had made any my expertise of soil science were -- whether |
technical blunders, if they had made fair 09:58AM agreed with the methodology we were using to develop 10:13AM
asessments, fair assumptionsand if their logic was their approach, and that's basicaly what | did.
sound, and that's what my role was. Q Okay. Soyou'renat opining that hiseconomic
Q Allright, and as aresult of reading through methodology issound, areyou?
the draft, which | think is Exhibit 10, did you A No.
advise Dr. Dicks to make any changes in hiswork as 09:58AM | Q Doyou know if Dr. Dicks called upon any other 10:14AM
291 293
it would appear in the final form? agricultural-related expert -- | guess he mentions
A No. | believe my comment to himwashis Dr. Clay -- besides you and Dr. Clay to help him do
assumptions|ooked sound to me. thework in Appendix A?
Q  Okay, and did you tell himthat his A | don't know.
methodology looked sound to you? 09:58AM Q  Okay, but you'renot -- 10:14AM
A Of those words, yes MR. McDANIEL: Canl jud raise apoint?
Q Beforewelaunchintothis, Dr. Coale, we That is-- snce that isboth Dr. Dicks and Dr.
probably need to change tapes and maybe have a Rausser'sreport, if -- s0 | don't want, when we say
comfort break if that's agreeable. Dr. Dicks, to exclude Dr. Rausser's participation.
A Okay. 09:59AM If you want to consider when you say Dr. Dicks, if 10:14AM
VIDEOGRAPHER: We are now off the Record. you mean Dicks and Rausser asateam or if you want
Thetimeis10:00 am. to break themup. | just don't what our Record to
(Following a short recessat 10:00 be a messand sugges asfar asthat work product,
am., proceedings continued on the Record at 10:13 that you can really separate them. All right?
am) 10:11AM Q Dr. Coale, did you ever talk to Dr. Rausser? 10:14AM
VIDEOGRAPHER: We are back on the Record. A Not that | know of.
Thetimeis10:13 am. Q  Okay. Unlesshewas one of those peopleon a
MR. NANCE: Scott, before we go on, you and conference call or a WebEx that you can't name?
| hed a discussion while we were off the Record A Correct.
about the fact that Rausser and Dicks marked their 10:12AM | Q  Did you ever have any E-mail correspondence 10:15AM
report confidential, and let me ask you to confirm with Dr. Rausser or snail mail correspondence for
that asfar aswe're going to be examining Dr. Coale that matter?
today, you don't believe there'sany confidentiality A No.
issue implicated? Q  Okay, and | will acknowledge that Appendix A
MR. McDANIEL: Withregard to the 10:12AM ispart of ajoint report, but if you just talked to 10:15AM
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Dicks, that'swhat I'm going to ask you about.
A Okay.

Q Okay, and what heand Dr. Rausser did
together, | guess, is beyond the scope of our

Q And| guesswe'll get into that alittle
later. Isthat, in your mind, avalid first step to
do what they want to do?

A Makessenseeto me, yes

knowledge in the room right now; right? 10:15AM Q  Step two, estimate the total pounds of 10:17AM
A lguessitis phosphorus per acre required to raise STP to 65
MR. McDANIEL: Your side of the room. based on historical forage yields, parenthesis,
MR. NANCE: It might proceed more quickly which remove some amounts of phosphorus, closed
if we just swear you in and get the whole tory. parenthesis, and a baseline STP level reflective of
MR. McDANIEL: We could have -- should have 10:15AM | IRW land with no history of poultry litter 10:18AM
done that two years ago. application. Doesthat seemto you to be avalid
Q Allright, and, Dr. Coale, I'll tell you I've second step in a methodology?
read thisa couple of times, and it's one of those A Giventhat -- I'll say it again. If their
thingsthat | kind of under stand, so please bear method -- if their purpose isto make a general
with measwewalk throughit. I'mjust goingto 10:15AM economic analys's, they have to have these kind of 10:18AM
gart at the beginning and kind of work our way assumptionsto make that kind of analys's 0, yes
towardsthe end, and the beginning below thetitle Q Okay. Yeah, I'mnot asking you to vouch for
isasentencethat says, based on data from the the economics. |'masking you to vouch for the soil
Censusof Agricultureand data and assumptions science?
outlined by plaintiff's consultants, we developed an 10:16AM A Okay.
egtimate of the current average STP for all forage Q Becausethat'syour area; right?
acresin the IRW. Do you know what Census of A  Correct.
Agriculturedatathat Dr. Dicksand Dr. Rausser Q Okay. Dr. Coale, doyou know if Rausser and
looked at? Dicks assumed that there was no poultry application
A Speificaly, no. 10:16AM in the watershed before 1974? 10:19AM
295 297
Q  Okay, and we may get to some particularsa A | don't know if they made that assumption or
littlelater on, but other than what might bein not.
thisreport, you don't know? Q  Okay. Doyou know how they handled any land
A Correct. application before 19747
Q Okay, and doyou know what particular dataand 10:16AM A | don't recall how they did that. 10:19AM
assumption outlined by plaintiff's consultantsthat Q Okay. Step three, they say calculate the
they looked at? average STP rate by comparing the historical pounds
A No, | dont. of phosphorus per acre obtained in step oneto the
Q Okay. It says, theend result isan average amount of phosphorus required to increase the STP to
of STP of 45.5 on all fertilizable forage-producing 10:16AM 65. Doesthat seem to you to be areasonable step 10:19AM
acresinthe|RW. Isthat STP figure onethat you three in this method as a soil scientist?
areopiningiscorrect? A Uh-huh
A No, sr. | don't know if thiswill short MR. McDANIEL: Y ousaid uh-huh.
circuit what we're trying to do here or not, but | A | saidyes Sorry. I'll try to speak up.
just evaluated their approach and methodology, and 10:17AM Q  Now, the next sentence says, these procedures 10:19AM

the numbers they came up with, | don't know where
they got them from.

Q Okay. Let'sgothrough the stepsof the
methodology, which | guessarethenext things.

A Okay. 10:17AM
Q Step oneisestimate thetotal amount of
phosphorus produced by poultry litter in theIRW
since 1974, which they say thefirst year datais
available.

A Okay. 10:17AM

296

just outlined provide an estimate of an average STP
for the watershed assuming some things.

A Correct.

Q Let'stalk about the assumptions. Uniform
distribution of litter? 10:20AM
A Yessdr.

Q Ispoultry litter uniformly distributed

throughout the Illinois River watershed?

A | persondly don't know, but | doubt that
that'strue. 10:20AM
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Q Why doyou doubt that that'strue?

A Becausel would expect it to be utilizedina
very -- very variably across the watershed.

Q Thesecond assumption isuniformity of soils.

would you agree that their assumptionsare
uncharacterigtic of thereal world in the Illinois
River watershed?

A | believe they grosdy over generalize what

Doesthat strike you, asa soil scientist, asa 10:20AM the watershed probably lookslike. 10:23AM

reasonable assumption about the lllinois River Q  They say that their purpose of the economic

water shed? analysisis determining a median or weighted average

A No. STP for thefertilizable forage-producing areas of

Q Okay. Why not? the watershed. How did they provide a median or

A | wouldn't expect the soilsto be uniform 10:21AM weighted average STP? 10:24AM

across the watershed. A | don't recal the processthey went through.

Q Okay. Their next assumption is-- just says I may not have even read the process they went

land types. Do you believe they'r e assuming that through.

theland types of the water shed ar e uniform? Q Okay. Maybewe'll find it out aswe go along.

A | dont exactly know what the word land type 10:21AM | Thenthey say, we categorically assert that we have 10:24AM

means. no actual data and believe that none currently

Q Okay, and that being the case, aretheir exists to enable a true calculation of an accurate

assumption about land types r easonable? value of the central tendency of STP in the

MR. McDANIEL: | want to be object to the watershed.

form. Reasonable doesn't have a context. 10:21AM A Okay. 10:24AM

Q Inthecontext of soil science? Q | guessyou'renot going to dispute that they

A Fromavery generic interpretation of what don't have any actual data?

land type might mean, | interpret it to mean ope, A No, I'mnot.

flat land versus hilly land, versus steep doped Q Sowe'll assume they have no actual data, and

land. Those would be -- my presumption isthat's 10:22AM | we'll assume that they believe that no such data 10:24AM
299 301

what was meant by land type, which | expect to be exigs. Areyou awareof the existence of any data

variable across the watershed. that would enable thetrue calculation of an

Q Didyou discussdopeand al that with Dr. accurate value of central tendency of STPin the

Rausser and Dr. Dicks? water shed?

A No. 10:22AM A No, I'mnot. 10:25AM

Q Okay. Livestock and agronomic practices. Did Q Okay, and help meout. Asanon-statistician,

you tell them anything about livestock and agronomic what does central tendency of STP mean?

practicesin the IRW? A It meansto cdculate a satigtic that

A No, | did not. describes the average value, and that can be

Q Okay. Would you agreewith them that their 10:22AM weighted to land area or weighted to whatever factor 10:25AM

assumptionsare certainly uncharacteristic of the you want it to be weighted by. It meanswhere'sthe

water shed? average over the range you're looking at.

A My undergtanding was that -- and I've run Q Next they say, lacking that true and accurate

across this over the years working with economists. value, we have used the data available to derive a

They have to make very broad generdizations to make 10:23AM mathematical approximation of thismeasure usng the 10:25AM

everything uniform to apply economic decisions. So following steps and assumptions?

when I'm in adiscusson with an agricultura A Uh-huh.

economist and they say we have to assume this, this, Q Isitvalid scientifically asa soil scientist

this and this, you dismissit asa-- you have to to proceed without atrue and accur ate value the way

make everything -- you have to make the world flat 10:23AM they did? 10:26AM

before you can apply the numbersto it, and that's A 1would not.

the starting point. So | wasn't surprised that this Q Allright. Thenext -- thenext major part of

is where the discussion started because I've seen it thereport isheaded, step one, calculatetotal

before, but | redlized it's not red world. litter produced historically; right?

Q Okay, and asareal world soil scientigt, 10:23AM A  Correct. 10:26AM
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Q  They say, determining the amount of phosphorus
produced in the IRW requires an estimate of the
historical tons of litter produced in theIRW. Do

you have any agreement or disagreement with that
sentence? 10:26AM
A No. It makessense.

Q  Okay. Thecensusand USDA's National

Agricultural Statistics Service have data on the

would have to be included.

Q Okay. Dr. Coale, doyou know how Rausser and
Dicks accounted for poultry production in Arkansas
before 1997?

A No. 10:29AM
Q Okay. Would you agree with the suggestion
that they have been producing alot of chickensin
Arkansas well before 1997, at least in the

number of chickens produced in Oklahoma, and then watershed?
they say Adair, Cherokee, Delaware, annually from 10:26AM | A | believe the industry hasbeen established 10:30AM
1974 t0 1985. Beginning in 1992 it is available on before 1997.
afiveyear basis, 1992, 1997, 2002. Now, tell me Q Okay. Inthe Arkansas part of the watershed?
what the USDA National Agricultural Statistics A That'smy general underganding, yes
Serviceis. Q Right. Inaddition, we have an estimate for
A It'sabranch of the USDA that for every 10:27AM the amount of litter produced in the most current 10:30AM
county in the country, they try to track year. Plaintiff's consultant estimatesthisto be
agricultural products, whether it be corn or 354,000, revised from 347,000, and defendants'
chickensor cows or milk or what it might be, and expert estimatesthis to be approximately 295,114
they tried to do surveysto determine how much is tonsor anet 225,114 for litter exportation
produced or generated in each county in the country. 10:27AM | beginning in 2004 isincluded. Do you have any 10:30AM
Q  Spesking of chickens and turkeys, how do they independent knowledge or opinion on the correctness
do those surveys? of any of the numbersin that sentence?
A | don't know how they do the surveys. A No,gr.
Q Areyou hereasasoil scientist or an Q Haveyou looked at any of the expert reports
environmental scientist prepared to vouch for the 10:27AM for either plaintiff or defendant from which those 10:30AM
303 305
accuracy of the USDA surveys? numbers are taken?
A No. A | don't know where they come from.
Q Okay. Dataon the-- next sentenceis, data Q  Next paragraph, once an estimate of poultry
on the number of birdsin Arkansas counties, Benton litter production for land application is developed,
and Washington, is available for 1997 and 2002 only. 10:28AM | the pounds of phosphorusis simply the tons of 10:31AM
Let meask you, Dr. Coale, did you go to the books litter multiplied by 60, given that there are
and pull out the census or online or wherever you go approximately 60 pounds of phosphorusto oneton of
and pull out the Census of Agricultural Statistics litter. | think we're back in your area here.
and verify any of the numbers that Rausser and Dicks A Yesh
used to make Appendix A? 10:28AM Q Isthat areasonable assumption that there are 10:31AM
A No, dr. Likel said before, | didn't verify 60 pounds of phosphorus per ton of litter?
any of these numbers. A Of course, there'sgoing to be alot of
Q  Okay. Now, there's ancother county that -- in variability in how much phosphorus per ton thereis,
Oklahomathat has part of it in the watershed, and and if you are going to manage it specifically, you
that is Sequoyah County. Do you see anywherein 10:28AM | really should undersand how much -- what the 10:31AM
here where they have assembled bird numbers for phosphorus content isof that ot of litter that you
Sequoyah County or any part of it? are managing. 60 isatypically used average
A | don't seeit mentioned. number.
Q  Okay. If youweregoingto dothisjob and do Q Okay.
it accurately, would you need to make some allowance 10:20AM | A Soif they're using that for an average 10:31AM
for whatever is going on in Sequoyah County that's approximation, it'sareasonable number.
pertinent? Q Okay. Isit an average number that would
MR. McDANIEL: Object to the form. apply to turkey litter aswell as poultry litter?
A 1 dont know if the poultry productionin A | cantsay.
Sequoyah County is pertinent, but if it was it 10:29AM Q Thenthey say, to estimate the total litter 10:32AM
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produced between 1974 and 2007 required several
extrapdations Theseinclude, and they got, A, the
number of birdsfor yearswith missing data. |
guessif you only have data for certain years,

Q  Sincetheend point of the analysis appears to
betrying to do an average of STP, how precise do
you think you need to be?

A |think you need to be -- to get an average

you'vegot tofill in the blanks, right; isthat 10:32AM STP value that isreally truly physically 10:35AM

what they'resaying? representative, | think you need to be very precise.

A | believeso. Q Okay. B, it saysthenext thing that they

Q Isthat ascientifically valid way from your have to extrapolate is the relationship between

point of view todothejob at hand? poultry production in the three Oklahoma counties
MR. McDANIEL: Object to the form. 10:32AM and the two Arkansas counties. Now, putting aside 10:35AM

A If it was essentid in their analysisto have thefact that Sequoyah County is not represented,

avalue for every year, | would probably look at the let's--

year before and the year after, and say it's A Okay.

midpoint between those two points. Q  Whyisit that you need to know the

Q Okay. Dr.Rausser and Dicksareretained 10:33AM relationship between poultry production in the 10:35AM

expertsfor the defendantsin this case, arethey Oklahoma counties versus the Arkansas counties?

not? A Irealy don't know what that sentence means.

A | understand that to be correct. Q That'sat least two of usin theroom. Okay.

Q Doyou think the defendantsin this case know C at thetop of Page 2 of Appendix A, the other

how many birdsthey've produced? 10:33AM extrapolation they say they need to dois the 10:35AM
MR. McDANIEL: Object to the form. relationship between the number of birdsin

A | haveno idea inventory in the five-county area and the amount of

Q  If you werewanting to know how many birdshad litter produced in the|RW. What does that sentence

been produced higtorically in the water shed by the mean?

people who hired you, would you go to the people who 10:33AM A Well, from my interpretation, they need to 10:36AM

307 309

hired you and ask them? know -- they would need to determine the ratio of

A And | haven't been asked to do this, but | number of birdsto tonsof litter.

would probably look for public records of production Q Okay. Allright. Then| guesswe're going to

egimation, like the National Eco Statistics Service show the next three paragraphs appear to be those

people, aplaceto gart. If | wamn't satisfied 10:33AM three extrapolations and how they did them. 10:36AM

with that data because it wasincomplete, | would A Okay.

try to find direct data fromthe industry if | Q Ainbadd print, it says estimating the number

could. of birdsfor the yearsfor which thereis missing

Q Do you have any indication that they have gone data, and they say in all cases where there was

totheir own clientstotry to find the data to fill 10:34AM missing data for a particular year, e.g., between 10:36AM

in the blanks? 1987 and 1992, we used linear interpolation to

A | don't know where they got that data from. create missing data points. Using this method, we

Q Okay. Just asan affirmative matter, do you have annual data on the number of bird, chickens, in

have any indication they went to their oan clients? the three Oklahoma counties. Tell mewhat linear

A | havenoindication. 10:34AM interpolation is. 10:37AM

Q  Okay. Would going to their own clientsto get A Justwhat | referred to before. If you have a

the numbers be a more reliable method than missing year in thiscase, you would use the data

interpolating tofill in the blanks? that you have, plot it out year versuswhatever the

A | guessI'mhestating because | don't know measure ishereis number of chickens and draw a

what level of precison they needed for the purposes 10:34AM | linear relationship with a constant 4 ope through 10:37AM

of their economic model. 1t may have been good it, and then whatever the value of that linear

enough to interpolate. They may not have to worry relationship for the year that's missng, you would

about it, or it may have been the case they needed choose that to be your missing data point.

the best datathey could get their handson. | Q Isit sientifically valid to create missing

don't know. 10:34AM data that way? 10:37AM
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MR. McDANIEL: Object to the form.
A It'sbeen done and in some casesdependson --
in some casesit'sa fine estimation and in some
casssit'satoo grossof an esimation. Dependson
the goal and how it'sgoing to be used.
Q Buttofigureout an STP that mirrorsthe
physical world, you'd need as much precision asyou
can get?

MR. McDANIEL: Object to the form.

10:38AM

equation?

A That'smy interpretation.

Q Okay. Okay. Now, they goonto say back to

the main part of the text, of those, approximately

8.8 million, or 17.88 percent, were located in
Oklahoma counties. Do you know where they got that?
A No,gr.

Q  Allright, and I'm assuming or am | correct in
assuming that up to this point under Subheading B,

10:41AM

A That'scorrect. 10:38AM we're talking about 2002 because that's what the 10:41AM

Q Okay. Sofor the Oklahoma counties, it looks previous sentence --

like they have data, and check meif I'mwrong, they A | would agree.

have data that goes back from the USDA from'74 to Q Okay. Thenext sentence begins, in 1997 there

'85, and then are they linearly interpolating to were approximately 48,760,637 birdsin the

fill in the blanks from '87 to '92; isthat what 10:38AM five-county area, of which approximately 7.6 10:41AM

they're saying they' ve done for the Oklahoma million, or 15.57 percent, were located in Oklahoma.

counties? Do you know where any of thase numbers came from?

A That'smy interpretetion, yes A No, | don't.

Q  Okay. Have you seen their work, | mean the Q  Thismeansthat between 1997 -- I'm reading

actual graphs or the computations or anything like 10:39AM | the next sentence -- and 2002, the share of the 10:42AM

that? total birdsin thefive-county areain Arkansas

A No. Thisisthe full extent of what | have increased by approximately 2.31 percent or .46

seen. percent annually. Can you explain to me what that

Q  Allright, sr. Thenext heading isB, means?

estimating the total number of birdsin the 10:39AM A Fromtheir numbers and | haven't done the 10:42AM
311 313

five-county area. In 2002 therewasatotal meth, presumably they are looking at the rate of

inventory of 49,350,782 chickensin thefive-county increase in the population of birdsin that area.

area. Doyou know wherethat number came from? Q IntheArkansaspart of the area?

A No, | don't. A Inthe Arkansas yes correct.

Q Consequently, | assumeyou don't know whether 10:39AM Q Soisthisone of those linear interpolations 10:42AM

it'svalid or not? where they're trying to account for the growth in

A Correct. Arkansas between '97 and 2002?

Q Thenthey haveaparenthess, aparenthetical A Itmaybe. | --1dontrealy follow it real

that saysthereis 51,984,263 including turkeys, and clearly.

it dropsafootnote. Doyou know wherethe 10:39AM Q Inorder to estimate the total number of birds 10:43AM

fifty-one million nine hundred some odd including in the five-county area for the missing years of

turkeyscomesfrom? data, we assumed that this relationship held

A No,dr. constant over the entire time period. Do you know

Q Now, their footnote says, we have no what the entire time period is?

information on when theturkeysarrived or how many 10:40AM A  Offhand, | don't. 10:43AM

turkeyswerethere sincethe censusdata for the Q Okay. Isthissomething you ever discussed

early years, 1974 t0'85, isonly availablefor the with either Dr. Rausser or Dicks?

number of chickens. Assuch, we estimate the A No, sr. Never at any of thislevel of

relationship between chicken production, broilers detail.

and layersin the Oklahoma counties and the Arkansas 10:40AM | Q  Allright. If thetime period began in 1974 10:43AM

counties and excludeturkeys. Do you know what that because they say that's asfar back asthey have any

means? data --

A | would say they decided not to include A Uh-huh

turkeys Q - arethey--1'mgoing totry to get this

Q Sotheturkeysjust get written out of the 10:40AM right -- taking the 1997, their 1997 estimate of 10:44AM
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Arkansas birds and reducing it .46 percent every
year backwardsto 1974?

A That lookslike away it could be applied. |
don't know if that'swhat they did or not. | have
no knowledge of that.

Q  Okay. Would that be a valid way to create the
datatofill in the graph?

A It'salegitimate approach.

Q Isthat theway you teach your students at
University of Maryland to do things?

A No, wedon't teachit thisway.

Q  Okay. Weused the current ratio of number of
birds produced in the IRW obtained from Billy Clay
tothe inventory of birdsfrom censusin the

10:44AM

10:44AM

estimate of 354,000 tons of litter. Sowhat does
that mean?
A They had -- if you go back up in the second
sentence under C, they had two estimates above the
amount of tonnage of litter intheir -- inthe
watershed. Oneis354,000; the other was 221,114
(dc). Sol think the footnote refersto if they
made the cal culation using the 354,000 tonsingead
of the 225,114 tons
Q Allright. Let'sstop amoment and let my
brain try to catch up. .0058 tons would be how much
in pounds approximately?
A I'll need acalculator for that.

MR. NANCE: Do you have one of yours?

10:48AM

10:48AM

five-county area as a constant factor in determining 10:45AM MR. McDANIEL: Do you serioudy think | 10:48AM

the number of birds produced to annual inventory brought a calculator in here?

numbers throughout the time period. What doesthat MR. NANCE: | brought a calculator witha

sentence mean? rubber band around it.

A Apparently had obtained aratio, number of Q Thereyougo.

birds produced to the -- from one source versuswhat 10:45AM | A Would you say the question again, please? 10:49AM

the census said, being another source, and then they Q  What does 0.0058 tons work out to bein

used thet to createthe -- use that ratio to fill in pounds?

the annual inventory numbersfor when they didn't A 116.

have them. Q  Does11.6 pounds of litter per bird sound

Q  Okay. Doyou know what it wasthat Dr. Clay 10:45AM | reasonable to a man in your profession? 10:49AM
315 317

gavethemto do that? A lrarely look at generation on a per-bird

A No, | dont. basis. | don't have a bassfor answering that.

Q  Allright. Subheading C, estimating the total Q  Would the answer bethe sameif welooked at

amount of litter produced. We have several thefigurein Footnote 2 of 0.0069 tons per bird?

estimates of the annual amount of litter available 10:46AM A Whether | thought the outcome is reasonable? 10:50AM

for land application in the IRW in recent years. Q Yesh

These estimates include 354,000 tons from A Yeah, same answer.

plaintiff's consultant, Dr. Fisher, and 225,114 tons Q  Okay. Their next sentencein thetext under

from defendants consultant, Dr. Clay. The Subparagraph C, assuming that 225,114 tons of litter

relationship between the litter produced and the 10:46AM | areland applied after the exportation program 10:50AM

census inventory of birdsis approximately 0.0058 in became effective in 2004 and 295,114 was land

2007, given an estimated land applied litter of applied in the prior year, thetotal tons of litter

295,114 tons, and they drop another footnote. Do produced between 1974 and 2007 is approximately

you know how they did that? 8,017,422, | assumetons but they don't say it.

A No, | dont. 10:46AM Have you done the math on that? 10:51AM

Q Okay. Do you know what the 0.0058 number A No, | have not.

represents? Q Do you understand how they did the math on it?

A Fromthissentence, | interpret that to be A No. I'd have to sudy it in much detail to

litter produced per bird. figure out what they did.

Q Okay. Inwhat units; can you tell? 10:47AM Q Dr.Coale, | admit | waslistening to my 10:51AM

A | canttell for sure, but the only unitsin counsd or my colleague and not to you, so will you

that sentenceisintons repeat your answer?

Q Okay. Let'stakethe footnote downto -- A Theanswer is, no, | don't know how they did

Footnote No. 2 down to the bottom. That footnote it.

reads, thelitter to bird ratio is 0.0069, using an 10:47AM Q Do you know what theimport programisin the 10:51AM
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Illinois River watershed, or excuse me, export
program?

A No, | don't.

Q  Doyou know if any litter isimported into the

poultry litter isthe only source of phosphorusin
thelllinois River watershed?

A Intherea world, probably not, but perhaps
it's good enough for their purposes.

I1linois River watershed? 10:52AM Q Over on thetop of Page 3, hay output from 10:56AM

A I don't know that. 1974 to 2007 was determined using methods similar to

Q Okay. Their next sentenceis, if we assume thosefor estimating litter production. Hay output

that 354,000 tons of litter island applied, the datawascollected for Adair, Cherokee and Delaware

total amount of litter is 9,659,093 tons for the Countiesfor 1974 through 2007 and Benton and

sametime period, and then it drops a Footnote 3. 10:52AM Washington Countiesfor 1997 through 2002. Do you 10:57AM

Onceagain, and | realizethat's using the know wherethey collected that data?

plaintiff's expert number, but do you know how they A No. My assumption would be from the National

used that number to come up with a calculation that Agriculturd Statistics Service, but it doesn't say.

gets you 9.6 million tons? Q Butit doesn't say that, okay. Using this

A I'venot checked that calculation. | don't 10:52AM data, we estimate that hay -- that total hay 10:57AM

know how they did it. production for the period -- time period wasroughly

Q  Allright, and, consequently, you'renot in a 11.8 million tons. Do you have any firsthand

position to vouch for it, are you? knowledge of how they did that calculation?

A No, I'mnot. A Other than the opening sentence saying they

Q  Okay. TheFootnote 3 says, if we assume that 10:52AM used methods similar to what they did for the litter 10:57AM

poultry litter production has been 354,000 tons production estimates.

since 2002 and has remained constant, then the total Q Sothey created the data points between where

litter produced would be 10,139,750 tons and, they had data and wherethey didn't have data?

semicolon, for annual production of 295,114, there A | would assume that's what it means.

would be atotal of 8,453,057 tons. Do you know why 10:53AM | Q  Okay, but doyou know with more certainty than 10:58AM
319 321

they're assuming constant production since 2002? an assumption?

A No, | dont. A No.

Q  Okay, and consequently -- well, never mind. Q Okay. Giventhislevel of hay production,

The next step in their analysis, step two, estimate 81,086 tons of phosphorusisrequired over that

the total pounds of phasphorus per acre required to 10:54AM | period. Isthat areasonable estimate of the amount 10:58AM

raise STP to 65. Our general assumption isthere's of phosphorus needed to produce 11.8 million tons of

one source supplying phosphorus on an annual basis, something, hay?

poultry litter, and two factors that demand A Again, | haven't checked the math.

phosphorus, soil to get the STP up to 65 and reach Q  Okay. Because the common practicein the IRW

100 percent yield, and actual forage, pasture and 10:54AM | istoremove hay fromthe fields of production to 10:58AM

hay produced. Arethey assuming or accounting for storage areas in close proximity to winter feeding

any other source of phasphorusin the watershed lots or to move it directly from thefieldsto the

besides poultry litter? lots at the time of feeding, we assumed that all the

A No. They gateright out that they're only phosphorus is removed from the hay fields and

consdering litter. 10:55AM transported to the, quote, all other areas (sic), 10:58AM

Q Do you know -- for each ton of forage closed quote.

produced, 13.7 pounds of phosphorus are removed. Is A Acres al other acres

that arealigtic figure? Q  Acres excuseme. They don't cite a source

A Hangononesecond. I'll do alittle math. for that assumption. Do you know why they assumed

It'sreasonable, yeah. 10:56AM that it's a common practicein the lllinois River 10:59AM

Q  Explain to methe calculation you just did. watershed to do that?

A Oh, | jus did it onapercentage bassof a A | presume their knowledge of the watershed led

percent of aton, if 1 percent of aton of forageis themto believe it was the common practice.

13.7 pounds Q  WheredoesDr. Rausser live?

Q  Dr. Codle, isit areasonable assumption that 10:56AM A | havenoidea 10:59AM
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Q Do you think he livesin Oklahoma?

A | --1don't know.

Q  Okay. Doyou have any basisfor thinking
either one of these two economists knows the

made any empirical observations that support such a
proposition?

A | don't know.

Q Do you know where Dr. Clay came up with that

agricultural practicesin this watershed? 10:59AM 40 percent figure? 11:02AM
MR. McDANIEL: Object to the form. A | donot know.
A No, but | believe earlier onthey said they Q Thenareyouin aposition to validate it as
were in conaultation with Billy Clay, who seemsto in any way scientifically correct?
have personal knowledge of what isgoing oninthe A | don't know where it came from, no, sir.
watershed. 10:59AM Q  Would astream through afield be a means of 11:02AM
Q Okay. Doyou know if Dr. Clay has done any activetransport for phosphorus?
scientifically valid study of the use of hay in the A  Yes
Illinois River watershed? Q  Would it beameans of active transport for
MR. McDANIEL: Object to the form. phaosphorus in poultry litter if litter were applied
A | don't know that. 11:00AM near that stream? 11:02AM
Q Okay. Would anecdotal information from Dr. MR. McDANIEL: Object to the form.
Clay or anyone else be avalid basisfor an A If litter wasin the stream?
assumption like this? Q  Applied near the stream.
MR. McDANIEL: Object to the form. A And it wastrangported from where it was
A | don't know. 11:00AM applied to the stream, then the stream would act as 11:03AM
Q You'recertainly not in a position, are you, atransport pathway.
to endorse an anecdotal report from Dr. Clay or Q  Okay. Thenext sentence, another source of
anybody elseto - phosphorus is comes from fiedds where forage has
A No,dr. been, parenthesis, fescue, closed parenthesis,
Q  Okay. Pastureforage output was estimated 11:00AM | stockpiled, parenthesis, growth saved for later use, 11:03AM
323 325
using the average hay yields for the period and the closed parenthesis, or overseeded and limit grazed.
total fertilizable pasture acres for thearea. What Do you know what that means?
does that mean? A | have ageneral sense what it means but not
A That meansthat total -- interpreting that precisaly.
sentence saysthat total forage production was 11:00AM Q Givemeyour best general sense. 11:03AM
edimated using the average hay yields on, | would A Well, sockpiled refersto when you grow alot
presume, a per-acre basis and over the total acreage of forage on afield and then you don't harvest it
available. Soyou get average yield per acre. for hay and don' let the cow grazeit; you leave it
Q  However, becausethe pasture forage is removed therefor utilizetion at alater time.
directly by cattlein thefidds, only a portion of 11:01AM Q  Allright. There'saFootnote 4 where they 11:03AM
the phosphorus is actually removed from thefield. make certain assertions about what goes on in the
Roughly 10 percent of the phosphorusis removed in watershed. Do you know the basis for the assertions
the development of beef cattle. Does that mean 10 in Footnote 4?
percent of the phosphorusin theforage; isthat how A | haveto read Footnote 4.
you interpret that? 11:01AM Q Pleasedo. 11:04AM
A They said there approximately 10 percent of A They describe what ismeant by that practice,
the phosphorusin the forage saysin the animal. but | don't know where they got that information
Q Okay. Isthat areasonable number? from.
A It'sreasonable. Q Okay. Dr. Coale, doesstorage of foragein an
Q  Okay. However, according to Clay, 11:01AM areaincrease the STPin that area, of the sail in 11:04AM
approximately 40 percent of the phosphorusis that area?
trangported by cattle through their defecation in A Stockpiled sorage?
wooded and riparian areas, including the streams and Q Right.
other water-holding bodies. Areyou aware of A No, gr, | wouldn' expect it to.
whether or not Dr. Clay has performed any survey or 11:02AM | Q  If it wasjust left there, would it increase 11:04AM
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the STP?

A 1wouldn't expect it to.

Q  Okay. Next sentence, this practice alows
cattleto grazein the forage areas during short

prior to any poultry litter STP was approximatey
20, and there's afootnote. Doesan STP of 20
strike you as areasonable average for the I llinois
River watershed before any fertilizer was applied?

periods and then return to winter feed areas. Next 11:05AM A Weél, firg | would need to know units, 11:08AM
sentence, thus, while only 10 percent of the whether they are talking pounds per acre or parts
phosphorus actually leaves the water shed through the per million.
sale of cattle, more phosphorusiis transported off Q  That'sanimportant thing to know.
the fertilizable fields onto wooded, riparian, A Yeah
winter feeding and other acres during the normal 11:05AM Q  Although they appear to betalking pounds per 11:08AM
cattle grazing and management. |sthe correctness acrethroughout.
of that statement dependent upon the assumptions A Fromthe footnote that is on that sentence,
that gointo it? the Footnote 8, that footnote hasit in milligrams
A Yes per kilogram.
Q  Okay, and we estimate that, based on the 11:05AM Q Soit'sconfusing, isit not? 11:08AM
assumptions, the total amount of phosphorus removed A Yes
from thefertilizable pasturdands over the period Q  Okay. Ifitwas?20pounds per acre, would you
at 129,633 tons. Do you know how they arrived at consider it areasonable average for the whole
that number? watershed before any fertilizer was applied?
MR. McDANIEL: Jus for the Record, you 11:06AM A Idontthink I canreally speculate that. 11:09AM
misread the tonnage at the end. Q  Samequestion. If it werein milligrams per
Q I'msorry. Thecorrect number, if | misspoke, kilogram or 20 milligrams per kilogram, would it be
was 129,663 tons. areasonable estimate of the STP of the whole
A No, | don't. watershed before any fertilizer was applied?
Q  Next paragraph, Oklahoma State University uses 11:06AM | A | have no way of answering that either. 11:09AM
327 329

an STP of 65 asthe level of phosphorusin pounds Q Top of Page4, thus, STP would need to be
per acrethat isrequired for 100 percent yield raised approximately 45 units, 65 minus 20, to
sufficiency, while an STP of 120 ensuresthat all achieve the minimum requirement for 100 percent
areas of the field reach the average STP of 65. | field efficiency. Well, that may answer the
think we understand that. 11:06AM question. 11:09AM

To obtain a reasonable estimate of STPs prior A That may answer the quegtion. It givesthe
toany poultry litter application, we relied on il context.
samplestaken by plaintiff consultant, Dr. Olsen. Q Allright. A conservative estimate, given
Dropsa Footnote 6. Although we're aware that the OSU's determination that STP of 120 to ensure all
court has deemed Dr. Olsen's analysis not 11:06AM pointsin thefield have an STP of 65. Thenit 11:09AM
sufficiently reliable, we required a baseline says, approximately 12 pounds of phosphorus are
egtimate of STP in the IRW, and these were the only required toraise STP by one unit. Isthat a
such samples available for usat the time of filing reasonable estimate?
thisreport. Do you personally know what the court A That'sthe number that -- | think Dr.
has said one way or another about the reliability of 11:07AM | Johnson'sreport said between 10to 15. So that's 11:10AM
Dr. Olsen's baseline STP? the midpoint of that range.
A No, | dont. Q  Sofor that purposes, it would be areasonable
Q Okay. Dr. Olsen appearsto have taken samples number?
of threefields that had not received commercial A Probably, yeah.
litter fertilizer -- commercial fertilizer 11:07AM Q Okay. For the 491,276 acres of fertilizable 11:10AM
applications over seven years and never received forage production in the IRW, this would amount to
poultry litter; however, one sampled field may have 132,645 tons of phosphorus fertilizer required to
received a poultry litter application of 10 to 15 raise STP from 20 to 65. First, do you know where
yearsago. Dropsafootnote. Based on Olsen's they came up with the 491,000 acres number?
referenced soil sample, we assume that the baseline 11:07AM | A No, but did they present that earlier? 11:10AM
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Q I think we've seen that same number before. Q Stepthree calculatethe STPrate. In steps
A 1think | recognize the number, but | didn't one and two, we established thetotal tons of litter
know how they generated it then, so | don't know produced from 1974 to 2007 and thetotal tons of
now. litter required to increase STP to 65 on aper-acre
Q Okay. Haveyou donethe calculation that they 11:10AM basis. There have been approximately 8 million tons 11:21AM
say you would need 132,645 tonsto raiseit from 20 of litter produced for land application since 1974
to65? and 16.9 million tons of litter produced based on
A No, | have not. 491,276 forage acresin the IRW.
Q Okay. Soyou'renct at thispaint prepared to MR. McDANIEL: Bob, I think you misread
vouch for it? 11:11AM that. 11:21AM
A No. | haven't done the math. MR. NANCE: | may have.
Q Okay. MR. McDANIEL: Startingwith 16.9. | think

MR. NANCE: Let's change tapes and try to you inserted the word million.
keep moving ahead. Q 16.9tonsof litter per acre based on 491,276

VIDEOGRAPHER: Were now off the Record. 11:11AM | forage acres. 11:21AM
Thetimeis11:12 am. MR. McDANIEL: Not aninsubgtantial issue.

(Following ashort recess at 11:12 MR. NANCE: It'ssx powersof ten.

am., proceedings continued on the Record at 11:20 Q  Canyou vouch for those computations?
am.) A No, | can't.

VIDEOGRAPHER: We are back on the Record. 11:18AM | Q  Instep two above, we established that 23 tons 11:21AM
Thetimeis 11:20 am. of litter per acrearerequired to reach an STP of
Q Dr. Coale, thenext paragraph on Page 4 of 65 on each acre, 34 tons to ensure STP of 65
Appendix A says, thus, thetotal phosphorusrequired uniformly across all acres. Sincethereisonly an
toproduceall forageand obtain an STP of 65is average of 16.9 tons of poultry litter per acre,
estimated to be 343,394 tonsover the period 1974 to 11:19AM only 70 percent of thelitter required to reach an 11:22AM

331 333
2008. That's -- do you know how they arrived at STP of 65 has been land applied. 48 percent to
that number? ensure an STP uniformly acrossall acres. What does
A No, | don't. that sentence mean, sir?
Q  Next sentence, to reach thelevel of STP MR. McDANIEL: You left the word 65 out.
required to ensure the entirefield has an STP level 11:19AM MR. NANCE: If | did, | apologize. 11:22AM
that provides 100 percent yidd efficiency, the MR. McDANIEL: Okay.
total tonswould be 505,515 tons. Do you know how A Well, reading the sentence, it saysthat
they arrived at that figure? there'san average of 16.9 tonsof poultry litter
A | presume that'sthe -- assume the STP hasto per acre, and 70 percent of the litter required to
be 120 over the enttire field. So the additional 11:19AM reach the STP of 65 had been land applied. So that 11:23AM
amount needed to raise it from 65 to 120. only 75 -- 0 that only represents 70 percent of the
Q  Sothat would basically be 100 points from litter that wasrequired to raise STP to 65.
their basdline of 20? Q  Okay, and only -- so that meansthat if you
A Badcally, yes are assuming 20 as your basdline --
Q Okay. Toensurean STP of 65 and 120 would 11:20AM | A Okay. 11:23AM
require 11,446,443 tons and 16 -- excuse me, Q --and apply all thelitter, | guess, that's
11,446,443 tons and 16,850,499 tons of litter. Do ever been produced in the watershed, then you're
you know how they arrived at either one of those only 70 percent of the distance from 20 to 65; is
numbers? that what that means?
A No, I don't know the math behind how they got 11:20AM | A Yes 11:23AM
those numbers. Q Okay, and | guessyou're only 48 percent of
Q Okay. Or 23tonsand 34 tons per fertilizable the way from 20 to 120. Isthat what the
forage acrerespectively. Do you know how they parenthetical means?
arrived at either one of those numbers? A | undersand that to mean that, yes
A No. 11:20AM Q  Attheselevelsof production of phosphorus 11:24AM
332 334
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demands and supply, the average STP is estimated to
be 45.5 pounds per acre. Isthat a scientifically

valid average that you are willing to back as a sail
<ientist?

evaluation, it would be much more rigorous and
require much more data than what they've used in
this economic comparison.

Q  Nevertheless, in Paragraph 10C of your report,

MR. McDANIEL: Object to the form. 11:24AM Dr. Coale, you say, | agree with the methodology 11:27AM
A No. Asawil cientist, | would want alot used as outlined in Appendix A to estimate poultry
more rigorous data to go into it. litter generation, forage nutrient P utilization,
Q  Again, thisestimation is based on the baseline soil test P average - values, soil test P
assumption that all the litter produced has been response to poultry litter application to
uniformly applied throughout the IRW fertilizable 11:24AM | pastureland and poultry litter available for P-based 11:27AM
forage-producing acres, that litter has been the land application in the IRW. |sthere anything
only additive source of phasphorus in the watershed, about that agreement you would like to modify now?
and that the data used isreflective of practices MR. McDANIEL: Object to the form.
and enterprisesin the IRW. Are those assumptions A Well, it'snot modified. Well, just asl said
true? 11:25AM in the beginning, understand where -- what the 11:27AM
A | don't know if necessarily true isthe right purposewas The purpose was these individuals came
word. | think they may be adequate for the purposes to me and said we're doing an economic analys's of
of their economic evaluation they're trying to make. ag production sygemsin the IRW. We need to make
For the purposes of thisevaluation, it may befine, certain assumptionsand generalities, and for the
but | don't know if you can cal themtrue or not 11:25AM purposes of that economic analysis, their 11:28AM
true. methodology isfine. I've seenworse. | certainly
Q Isittruethat all of thelitter produced in wouldn't say that's the methodology | would use for
the Illinois River watershed has been uniformly arigorouscientific evaluation. | think there'sa
applied over the acres of pasture in the watershed? big difference in how you approachit. Sol'm
A My underganding, | wouldn't expect that to be 11:25AM | saying fromwhat their goal was, that'sa fine way 11:28AM
335 337
true. to take an edimate at it for their purposes
Q Infact, that would be a shocking suggestion Q  But you werethe sdentific advisor on the
in your business, would it not? soil science part of this exercise; right?
A Itwould be. It would beasurprise. A For the purposes | jugt outlined, yes
Q Would it beasurprisein your profession as 11:25AM Q  What do you understand their purposes to have 11:28AM
well to suggest that phasphoruslitter has been the been in this exercise?
only additive source of phasphorus in the watershed? A They wanted to be able to take this
A That would be asurprise. information and then apply economic assessments,
Q  And would it befair to say that you'rejust dollars-- cashin, cash out -- | never saw that
not in a position to opine on the agricultural 11:26AM part s0 | don't know what they're doing; that's my 11:29AM
practices and enterprisesin the IRW? assumption -- to get avalue on the litter that was
A That'scorrect. in the watershed available, what it would do to the
Q Okay. Thisegtimation should not be used to il test P. It wasapplied on very general terms,
indicate that we have calculated an actual weighted hay production, forage production, animal
average, median or any other measure of smple 11:26AM | production. It wasa very general economic 11:29AM
tendency of the current STP in the watershed. What analyss
does that sentence mean? Q  And for that, they used a very general
A | think itisbascaly saying that they don't agronomic average of things that we've gone through
have alot of confidence that their estimateis here?
actually representative of the physcal soil 11:26AM A  Yes 11:29AM
properties. Q  And that'svalid?
Q Do you have any confidence that their estimate A I'veseenit done at that level for economic
isactually representative of the physical soil analysis before, and usually when you read an
property. economic analysslike that, they lay out right
A No. If I wasgoing to do ascientific 11:27AM upfront what the assumptions are, and alot of times 11:29AM
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the physica scientistslook at those assumptions A | dont think you can make the same
and say that'saridicul ous assumption, that'sa assumptionsin a valid scientific assessment, no,
fair assumption, they weigh each one, and these are Sr. You have to be much more precise and much more
the assumptionsthey made. |If they wanted to do the rigor.
caculations, | understood where they were going and 11:29AM | Q Isthereany understandingin your field, Dr. 11:32AM
| thought their methodol ogy was okay. Coale, about how far on averagelitter is
Q  Canyou tell me any more than you have about transported from whereit's generated to whereit's
the economic purpose they were trying to achieve applied?
with thisanalysis? A Theonly study I've seen that looked at that
A | think I'vetold you al | understand about 11:30AM was a study done in Maryland by an economist who 11:33AM
it. looked at the cogt benefit analysis of transporting
Q  You'veendorsed this STP average method to be litter, and | believe, and I'm reaching far back in
used for Rausser and Dicks. Doesn't that mean that memory here, | believe they found it was -- a the
it could have some validity looking at an entire current prices of diesel and everything else at the
watershed in terms of STPs on an average basis? 11:30AM | time, whatever went into that assessment, they found 11:33AM
MR. McDANIEL: Object to the form. seven miles to be a reasonable distance to move it.
A No. It'sgetting the cart before the horse Q Haveyou seen any study similar tothat in the
here. | mean, it was presented to me from these Illinais River water shed?
authorsthat they needed to do it thisway, and | A | havenot.
think we even had a conversation about that's not 11:30AM Q Let meshowyou, Dr. Coale, what I'm marking 11:33AM
the way it should be done; you can't average things as Plaintiff's Exhibit 13, but before| dothat, as
like this; it shouldn't be done that way froma wewent through Appendix A, which waspart of
<cientific rigorous eval uation point of view, and Exhibit 12, did you seeanything in it that had
they said, well, we know that but we have to do it changed from the draft form you originally looked
for the economic analys's, and | said, well, then 11:31AM at? 11:34AM
339 341
let's proceed, but | have a problemwith that, and | A | wasn't doing aword-by-word comparison, but
told that to them during the conversation we had. | didn't notice any change.
Q Soyoutold themthat you had a problemwith Q Dr. Coale, that just happens to be my copy of
the science underlying their assumptions? thefinal part of Subpart E that | think you did
MR. McDANIEL: Object to the form. 11:31AM look at. 11:34AM
A | wassaying that for the purpose of a A Okay.
<cientific evaluation, that's not an adequate Q  Areyou familiar with what |'ve marked as
approach, but they told me for their purpose of Exhibit 13?
economic evaluation, they deemed it to be adequate, A  Yes
and | said, well, aslong aswe understand there'sa 11:31AM Q  Allright, and I'll represent toyou I've 11:35AM
difference there, then let'sgo forward. extracted that from thefinal draft of the Rausser
Q  Your report saysyou agree with their and Dicksreport. Okay?
methodology, not for any economic purpose, but for A Okay.
estimating soil litter -- estimating poultry litter Q  Becauseyou mentioned it in your report.
generation and all of these other things. Areyou 11:31AM Let'slook on page -- the pages are numbered on the 11:35AM
willing to stand by the science they have used for bottom. On the bottom of Page 26, you get theword
poultry litter generation, nutrient forage, theand then you carry over onto 27. Thefirst
phosphorus utilization, all of the thingsin 10C in question is whether the datasets are accurate, and
your report? the second is whether they are representative, and
MR. McDANIEL: Object to the form. 11:32AM we'retalking about Gordon Johnson's datasets here. 11:36AM
A For the purposesthat they expressed to me, A Okay.
what they wanted to do with it, that'sasgood as Q Doyou recal that?
they needed to haveit. A Yesldo.
Q  But you'renot willing to stand behind these Q  Okay, and Rausser and Dicks criticized Dr.
things scientifically, are you? 11:32AM Johnson's data as not being representative of the 11:36AM
340 342
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entire watershed; isthat correct?

A That'scorrect.

Q Okay. Maybe before we get there, we ought to
look at the datasets he talks about. Let's go back

routinely?

A Yesandno. Yes if youretryingjus to

look at large databases of il teststhat other
people took for varying purposes and applications

t0 26, and right under the heading, data errors and 11:36AM | Youcanlook at datasetslike thisand use them. If 11:38AM

deficiencies, it says, he, Dr. Johnson, relieson at you aretrying to do a scientific study, you have to

least four datasets. One, two years, 2006 to 2007, have amuch more controlled dataset.

of soil tests callected in the Eucha-Spavinaw Q  Sofor thingslike finding compliance with the

watershed. Did you look at that data yourself? nutrient management plan, would thiskind of data be

A I'vesenthat data 11:36AM adequate for farmers? 11:39AM

Q Okay. Two, soil test reports, 2000 to 2005, A | guessit really depends on what defineswhat

submitted by poultry producers who applied poultry isin compliance versus out of compliance. It may

litter to their land and who contracted with two not.

integrators, George'sand Tyson. Did you look at Q Okay. Doyou have any reason to believe that

that data aswell? 11:37AM it'snot asfar as either the State of Oklahoma or 11:39AM

A I'vesenthat data the State of Arkansasis concerned?

Q Okay. Threethenisevidently setsof data, MR. McDANIEL: Object to the form.

one from the Oklahoma State University and the other A | don't know about that.

from University of Arkansas, which record tests Q Okay. Thentherewasa question of whether or

performed over a seven-year period, they say 11:37AM not the data was representative. 11:39AM

principally to assure that excesslitter isnot A Correct.

applied in recent years, but they were publicly Q  What isyour understanding of the reason this

available data from Arkansas and Oklahoma that Dr. data was callected, and if we need to go back, you

Johnson looked at. know, point by point, we can.

A Correct. 11:37AM A Ingenera, thereason datalike thisis 11:39AM
343 345

Q  Anddid you look at that data as well? collected ishy producers, they take soil samples,

A Yes | sawthose send them to alab, get the analysisback with

Q Okay. Isthat kind of soil test data that you recommendations o they can make management

looked at from Dr. Johnson comparable to the kind of decisions on what to do next on that piece of land.

soil test data you look at in Maryland? 11:37AM Q  Okay. Isthesort of datathat Dr. Johnson 11:40AM

MR. McDANIEL: Object to the form. looked at representative of thekind of fields that

A Look more commonly at -- the one | don't -- | arebeing tested for that very purpose?

don't know if I've ever in the past looked at one MR. McDANIEL: Object to the form.

that waslike from the integrator, whole company Q  Tomake management decisions on those filds?

averagesand uff like that. 11:38AM MR. McDANIEL: Same objection. 11:40AM

Q Right. A | presume they were collected to make

A But,yes management decisions.

Q Butintermsof gathering the datain the Q  Okay. Sowould you be comfortablethat they

field and sending it to the lab, isit the same kind fairly represent the fields where people are

of data that you look at in Maryland? 11:38AM collecting data to make management decisions, 11:40AM

A Yes particularly for phosphorus?

Q Do you have any reason to believe that any of MR. McDANIEL: Object to form.

thisdata that Dr. Johnson looked at is not reliable A Again, with our premise that the reason you

inthat it doesn't accurately represent the soil take a s0il sample and send it to a commercial lab

being tested? 11:38AM for commercial analyssto begin with isto make 11:40AM

A Well, | sugpect they are results from oil management decisions, then the answer would be yes.

tes analyss So, yes the soil hasbeen tested. Q  And would the same answer betrueif you were

That's the assumption | had. sending it to a university lab for the same purpose?

Q Okay, and isthisthekind of soil test data A Yesyes

that peoplein your profession would work with 11:38AM | Q  On Page 29 Rausser and Dicks have a heading 11:41AM
344 346
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that saysimproper statistical techniques. Do you

average could give a falseimpression?

sethat? A Correct.
A Yes|do. Q  Turning over to Page 30, do you know which
Q Okay. Inthe second sentence they say he, average that Dr. Johnson did, if any, contained in
being Dr. Johnson, assertsthat any test sample with 11:41AM | it anegative STP value? 11:44AM
an STP of 65 or above representsafield that has no A | did seein some of the spreadsheets of data
need of phosphorus. Thisissimply wrong. Now, that he had thet he referenced negative values
what's the agronomic limit in Oklahoma? Q Do you know whether those negative values
A It'ssetat 65. ended up in any average he did?
Q Okay. Soasfar asthat goes, Dr. Johnson is 11:42AM A | have no knowledge on that. 11:44AM
correct, at least for Oklahoma samples? Q Okay. Same question about values exceeding
MR. McDANIEL: Object to the form. 15,000.
A It saysif the agronomic limit in Oklahomais A Okay.
65 pound per acre, then above that it would assume Q Do you know if he did any averagein any of
you don't have aneed for phosphorusto be applied 11:42AM | hisreport that included a value of 15,0007 11:44AM
to that field. A No. Again, | saw valuesthat highinthe
Q Okay. datasets.
A What they'relooking at here isthe reference Q Right.
from-- it wasan OSU Extension publication, | A But whether they were in the report or not, |
believe, that said to ensure that you have 65 pounds 11:42AM don't know. 11:45AM
per acre STP over every square inch of afield, then Q  If you get the dataset of all of the testsfor
to asure that, then you should really have a soil thewhole state, you're going to get alot of data,
test Plevel of 120. | think that'swhet they are some of which may or may not have been used by Dr.
getting at that there. Johnson?
Q | think that's what they are getting at that 11:42AM A | don't recal him specifically saying whether 11:45AM
347 349
there, and they also point out that in the state of or not he gleaned certain numbers out of the dataset
Oklahoma, I'm not surethey say it, but in a before he did his cal culations or not.
nutrient limited water shed, the STP limit is 300. Q  Okay. Would you agreethat reading a 15,000
That's something we've talked about before; right? isalaboratory or sampling error?
A Yes wehave 11:43AM A There'ssome error involved there. It'snot 11:45AM
Q Okay. You havelooked at Dr. Johnson'sreport realigtic.
and the data that support it? Q  Or maybe someone sending in just a sample of
A  Yes fertilizer to be tested?
Q Do you think that he was being deceptive to A There'sany number of posshbilities but it's
use 65 asheused it? 11:43AM not arealigtic number. 11:45AM
A No. Q  Okay. They criticized Dr. Johnson for giving
Q Sowould you agree with -- you would disagree equal weight to each observation. |'m not sure
with their conclusion in the final sentence of the which ones they say are plainly erroneous, but |
first paragraph under heading number two? guess they're saying he should have done a weighted
A No. | beievethat the soil test Pleve of 11:43AM average therein themiddle of the page. 1nyour 11:46AM
65 isthe established critical level for agronomic view, did his failure to do aweighted average by
response. the acreageinvolved in each sample, does it make
Q Andwherethey say heis, therefore, his averages completely devoid of any value?
deceptive, you disagreewith that? A It can-- I've worked with datasets like this.
A | dont think referring to that 65 isa 11:43AM It can make them have a very different meaning. You 11:46AM
deceptive practice. can have a very small acreage -- let's say you have
Q Okay. Thenthey talk about using smple asgngle acre that you have a soil sample from that
averages or means after that. might happen to be aloafing level in a pasture
A Right. where the STP level isextremely high. Well,
Q Andthat there'sa possbility that that 11:44AM | ingtead of attributing that extremely high soil test 11:46AM
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P level to that Single acre, you're attributing to

the percent of the entire land area, divided by the
number of samplesyou have. You don't know. So it
could be grosdy over represented or on the

Q Okay. If weassumethat 65 were about a hair
totheright of that --

A Okay.

Q --would it befair to say that the

contrary, you could have a single soil sample that 11:47AM overwhelming majority of those readings would be 11:49AM
represents 100 acres that has an STP value that's above 65?
very low, but it may not be representative of the MR. McDANIEL: Object to the formas
right proportion of the landscape. So thisis mideading.
something that -- just not in this case but it's A 1would say the mgjority of those data points
many, many times over the years, it's been a problem 11:47AM represented here would be above 65. 11:50AM
of if you are going to use a collection of data Q Okay. | seeahash mark for 101. If wewere
regarding soil test analyses numbers and you're to assumethat 100 were the agronomic limit in
going to try to make an assumption what it means Arkansas, would most of the data points represented
over alarger land area, you redly have to know the on Figure 6 still bein excess of 100?
number of acresthat corresponds with each 11:47AM A Fromthisfigure, I'd say yes 11:50AM
individual sample, and that would be an area Q  Okay, and they have a hash mark along the X
weighted sample. If you don't, you can have some axis for 120, do they not?
very miseading answers come out. That's a flaw. A Yes
Q Okay. Let'slook at Page 32, if we could, Q  Okay. Assuming the 120 might have some value
please, Figure 6. Now, thisis something that 11:47AM in our analysis, are most of the data points 11:50AM
Rausser and Dicksdid rather than something Dr. represented on Figure 6 in excess of 120?
Johnson did; right? A That'sgetting to the point where I'm less
A Yes That'swhat | understand. confident to say yesor no because you really have
Q Allright, and do | understand correctly that to count the observations. It's getting -- it's not
they used basically the Benton and Washington County 11:48AM | clearly asobviouswhether it isor not asyou work 11:51AM
351 353
data that Dr. Johnson had gathered from Arkansas? your way up theright of this X axis
A That'swhat | understand the captionto say, Q Doyou understand that each bar heretobea
yes separate observation?
Q  And would you be willing to trust that Rausser A No. | believe each bar -- the height of the
and Dicks correctly plotted that on their graph, 11:48AM bar represents how many observations of that value. 11:51AM
which isFigure 67 Q  Okay. What isthe median then on Figure 6;
A | didn't independently verify it. what doesthat mean?
Q Okay. Fair enough. First of all, do you see A That if yourank all the observations from the
on thisparticular graph any value of 15,000 showing least to the greatest in value, that would be the
up? 11:48AM middle point in that ranking. 11:51AM
A No, gr. It'soff therange of the scale. Q  Allright. Doesthat mean that from the
Q  Okay, and do you see any value that's median, there are as many observations less than the
negative? median as there are above the median?
MR. McDANIEL: Object to the form. It's A That'swhat it would mean.
mideading. 11:49AM Q  Okay, and if the median isin excess of 120, 11:52AM
Q Okay. Doyou see any value shown on their could we then conclude that there are more than half
graph that would indicate a negative STP? at least that arein excess of 120?
MR. McDANIEL: Same objection. A Yes you can conclude that.
A TheX axisscale doesn't go below -- | assume Q  And so back to my question a moment ago. Most
it goesto zero. It doesn't go below two indicated 11:49AM of the values shown on this Figure 6 are going to be 11:52AM
here. above 120?
Q  Now, explain to me, if you would, please -- A  Yes
well, do you see along the bottom, along the X axis Q  Theytak -- thetext below Figure 6 about the
ahash mark of 63? four Oklahoma counties, and Sequoyah gets put back
A Yes 11:49AM in; do you seethat; Adair, Cherokee, Delaware and 11:53AM
352 354
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Sequoyah?

Q Okay, and we don't know to what extent it

A | seethat lig, yesh. occurs?
Q Doyou know why they put Sequoyah in here but A  Correct.
left it out of thelast exhibit we talked about with Q Or atleast you don't?
STPsand chickensand turkeysand all of that? 11:53AM A ldon't. 11:56AM
A lhavenoidea Q Andwedon't know anybody who does?
Q Back tochickensand turkeysaminute. Do A | don't know what you know.
turkeyspoop moreor lessthan chickens? Q Dr.Coale areyou awarethat regulatorsin
MR. McDANIEL: Object to the form. the state of Arkansas have determined that
A With the assumption that their excrement is 11:53AM Washington and Benton Counties have a surplus of 11:57AM
related to body size, | would expect it to be more. nutrients produced in those counties over and above
Q Okay. Isthat somethingthat you have studied what isneeded there?
or quantified or worked with in your work? A I'venot seen that information.
A No, gr. Q Wouldit surpriseyou if | represented that to
Q Butjugt acommon sense assumption knowing how 11:54AM | you isthe case? 11:57AM
big aturkey isand how big a chicken is? MR. McDANIEL: Object to the form.
A That'smy assumption. A 1 would be more comfortableif | read it in a
Q Okay, and do| remember correctly that you publication somewhere.
said Rausser and Dickslooked likethey left turkeys Q But nobody in helping you get ready in al of
out of Exhibit 12, Appendix A? 11:54AM these WebEx conferences offered that toyou, did 11:57AM
MR. McDANIEL: Object to the form. they?
A | believe one of the footnotesindicated that A Not that | recall.
turkeys were omitted. Q Haveyou seen apaper by a scientist named
Q Okay. On Page 33, thefirst full paragraph, Santon (sic) from Arkansasin about 2004 that came
they have a sentencethat says, therate of poultry 11:54AM tothat concluson? 11:57AM
355 357
litter production in the IRW is adequate but not A |dontrecal.
excessive to meet these needs, and | assume they're Q  Okay. On Page33, Dr. Coale, thefinal
talking about the needs for phosphorus. heading is changing regulatory environment, and
Approximately one million tons of litter would be Rausser and Dicks say that Dr. Johnson takes no
required to cover all of the forage-producing 11:55AM account of the changing litter application practices 11:58AM
491,246 acres of hay and pasture in the five-county in the IRW which have been implemented over recent
area each year. Now we're back to only five years, and they detail in, | guess, Section 6 of
counties. |sthat, once again, assuming that every their report what they consider to be changing
pasture acre in the watershed is going to get two regulatory environment about litter. Did you look
tonsof litter? 11:55AM at the substantive part of their report that dealt 11:58AM
A That'smy assumption, that they made that with the changing regulatory environment?
assumption, a double assumption. That'smy A No, | did not.
understanding that that's the assumption they made. Q Okay. Areyou in agreement then with themin
Q Okay. Isthat assumption realistic in the the very last sentence of their paragraph on
real world? 11:55AM changing regulatory environment that Dr. Johnson's 11:59AM
A Inthered world, | wouldn't expect even failureto consider the effect of those changes
digribution of litter over every acre uniformly. renders his conclusions worthless?
Q  And | think we talked about yesterday nobody MR. McDANIEL: Object to the form. It's
has gathered data about the number of acresin the outside the scope of hisreport.
watershed that have an unmet need for litter? 11:56AM A | havent even conddered their discusson of 11:59AM
A Not that | know of. the changesin regul atory environment.
Q Okay. Would it befair to assume that there Q Okay. Soyou certainly can't vouch for their
are some pasture acres in the watershed where the assessment that Dr. Johnson'swork is worthless
owner or the operator doesn't want litter? because hedidn't consider it?
A | would suspect that occurs, yes 11:56AM A No. That part | didn't even consider. 11:59AM
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Q And soin Paragraph 10C of your report where
you say you reviewed Section E of the Rausser and
Dicksreport, which iswhat we've been talking about
as Exhibit 13 --

Q Okay. I'mgoing toread to you what you said

in 10C about their Appendix A, which was Exhibit 12.
| agree with the methodology used as outlined in
Appendix A to estimate poultry litter generation,

A Right, correct. 11:59AM forage nutrient P utilization, basdline soil test P 12:02PM
Q --you'regoingto exempt from your agreement values, soil test P response to poulltry litter
with that any conclusion that hiswork isworthless application to pastureland and poultry litter
because he didn't consider the regulatory available for P-based land application in the [RW.
environment? Do you see that?
A Right. 11:59AM A Yes | wethat. 12:02PM

MR. McDANIEL: | object. | object tothe Q  Andthey didn't do any statistically valid
form. Hisreport sayswhat part of Section E he field tests, did they?
consdered. It spesksfor itsdf. A Well, probably that was my misakewhen |

MR. PAGE: | thought we weren't going to do wrote this by not prefacing by saying for the
speaking objections, Scott. | wasin adeposition 12:00PM purposes of their broad brush economic eval uation, 12:02PM
the other day with Dr. Stevenson, and | was advised that | thought their methodology wasfine. |
that if | said anything beyond object to theform, probably should have been more specific to what |
that wasimproper. |'ve noticed in the three hours wasreferring to.
I've been here today or two and a half hours, you've Q Becauseinthereport that you wrote and you
gonewe | beyond that in your objections. Isit 12:00PM submitted, you're alot harder on Dr. Johnson than 12:03PM
going to be your practice to continue giving these you are on Rausser and Dicks, aren't you?
speaking objections during depositions of your MR. McDANIEL: Object to the form.
experts? A | wouldn't cal it being hard or not being

MR. McDANIEL: Y ou can say whatever you hard. | just -- | interpreted what Dr. Dicksand
want on the Record, David. I'mnot goingto getin 12:00PM | Rausser wasdoing asbeing alighter, lessrigorous 12:03PM

359 361

an argument with you. Go ahead. Next question. evaluation for economic purposes, which we commonly
Q Let'slook at Paragraph 10D of your report, see, and | interpreted what Dr. Johnson was doing as
which isthere on 17, Dr. Coale, and let's look at being a scientific evaluation of data, which you
thelast two sentences of that paragraph, and have to take much more care doing that.
it's-- you're talking about Section E of the 12:01PM Q  Okay.
Rausser and Dicksreport in that paragraph, are you A | think two people had different objectives
not? different goasand different uses, even if they
A Okay, correct. were usng the same data.
Q  Okay, and conclude with any sampling plan or Q Your last sentencein 10D, Dr. Johnson did not
area -- excuse me. Any estimation of the soil P 12:01PM utilize statitically valid approachesto estimating 12:03PM
status of the |IRW must begin with a satistically the oil test P statusin the IRW.
valid field sampling plan or an area-weighted soil A That'scorrect.
type specific and management history specific data Q  Rausser and Dicksdid not use satigtically
calection plan. Did | read that correctly? valid approachesfor estimating the soil test P
A Yesyoudid. 12:01PM statusin the IRW either, did they? 12:04PM
Q  Did Rausser and Dicksdo that? A For their purposes
A No,gdr. Q  Answer my question, please.
Q  And yet you approved their methodology, didn't A No, they did not.
you? Q  Yet you agreewith their methodology?

MR. McDANIEL: Object to the form. 12:01PM A For their purposes 12:04PM
A | talked about the methodol ogy we talked about Q  Youweretheir scientific advisor for soil
earlier wasthat -- how they approached to do their test matters; right?
economic analyss. Thisisreferringto if you are A | wasnot their advisor. They ran their plan
going to do asientificaly rigorous eval uation, by me to see whether they could -- if they were
you have to follow adifferent procedure. 12:02PM going to do this broad brush economic evaluation, 12:04PM

360 362
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did | think their approach and methodology was
valid, and | said yes and that's about the extent

of our conversation.

Q  Soyou would not want the court to think that

in the United States of Americathat hasan
environmental water quality problem because of
phosphorusfrom poultry litter?

MR. McDANIEL: Object to the form.

you have validated the scientific component of their 12:04PM | A | believe that where there are water quality 12:08PM
Appendix A based upon what you wrote in your report? problems due to elevated phosphorus levels in water,

MR. McDANIEL: Object to the form. there are cases where poultry has been implicated as
A | believeif you are going to do ascientific, one of the possible sources
rigorous scientific evaluation and try to get a Q Isthelllinois River watershed one of those
defensble number, you could not use the gpproach 12:05PM | watershedswhereit'sbeen implicated asa potential 12:08PM
they used. source?
Q  10E, Dr. Gordon Johnson's poorly justified and A | bdieveit has.
all-inclusive conclusion that application of poultry Q Dr.Coele, isthereany watershed in the
litter to grass pasturesin the IRW constitutes poor United Statesthat you'reaware of wherethe
agronomic practiceis not useful when the goal of 12:05PM employment of a phosphorusindex hasimproved weater 12:08PM
water quality protection is dependent on quality?
implementation in changes in farm management. Well, A Not specifically.
here you are expressing an opinion on water quality. MR. NANCE: Let'stake aquick bresk.
A No, I'mnot. I'msaying that -- VIDEOGRAPHER: We are now off the Record.
Q  Onthe-- on farm management necessary to 12:05PM | Thetimeis 12:10 p.m. 12:08PM
ensure the goals of water quality protection? (Following a short recess at 12:10
A Right. p.m., proceedings continued on the Record at 12:17
Q SothePriskindex isthe -- quantifiesthe p.m.)
-- or triesto, therisk or the danger of phosphorus VIDEOGRAPHER: We are back on the Record.
causing awater quality problem; right? 12:06PM Thetimeis12:17 p.m. 12:15PM

363 365

A What it doesis-- Q  Dr. Coale, ispoultry litter used after it
Q  Wadl, doestheP risk index try to quantify becomesllitter any further in raising poultry?
therisk of phosphorusinjury to water? A ltcanbe
A Okay. WhatisaPrisk index? Q How?
Q A phosphorus index. 12:06PM A Asafertilizer for grain cropsthat are being 12:16PM
A Okay. A phogphorussite index isdesigned to fed back to the poultry.
evaluate the relative risk for phosphorus movement Q Isthat the only way it could be used?
off of adte, off of afield. A That'sthe only way that comesto mind right
Q Andtowater? now to me.
A Thedegree of conductivity of that field to a 12:06PM Q Allright. Sr, have you done any 12:16PM
water body isassessed when you are doing the consultation with farmers or poultry producersin
phosphorus index eval uation. the IRW?
Q  And thedegree of conductivity is assessed A No,gr.
because you aretrying to find out therisk of Q  Okay. Have you done any consultation with
phosphorus leaving that field and getting to water? 12:07PM farmersor poultry producersin all of Oklahoma or 12:17PM
A Correct. Arkansas?
Q Dr. Coale isthere-- based upon your study A No,gr.
and knowledge and expertise, is there any watershed Q Haveyou made any extension-type presentations
in Americathat has an environmental problem, a in either Oklahoma or Arkansas?
water quality problem because of poultry litter 12:07PM A Theonlytimel canimagine would have been | 12:17PM
phosphorus? wasat aconference in Fayetteville maybe seven

MR. McDANIEL: Object to the form. years ago, but it wasn't an extenson-type
A I'venot seen that data, no. presentation. It wasn't to farmersor growers
Q Soinall of your expertise and your teaching Q Did you make -- did you present a paper or
and your studying, you haven't found any watershed 12:07PM | something? 12:17PM
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A | can't remember if | presented or not or
whether | just attended.
Q Okay. Haveyou had any consultations with
employees of the State of Arkansas about this
lawsuit? 12:17PM
A Not that | know of.
Q Haveyou doneany work that's been used by
anyone else in this case or have you looked at
anything in this case that we haven't already talked
about in your deposition? 12:18PM
A | believel provided everything | considered.
Q Wadll, Dr. Coale, | don't think | have anything
else.
MR. McDANIEL: On behalf of Peterson, |
don't have any questions. Shaking headsin the
room. Anyone on the phone? Bob? Anyone dse have
questions for the witnesses?
MR. SANDERS: No questions here.
MR. McDANIEL: Dr. Coalewantsto read and
sgn, and you can send it to me, please, Lisa
VIDEOGRAPHER: Thiscondudesthe
deposition of Frank Coale. We are now off the
Record. Thetimeis12:20 p.m.

12:18PM

12:19PM

CERTIFICATE

STATE OF OKLAHOMA )
) ss.
COUNTY OF TULSA )

I, LisaA. Steinmeyer, Certified
Shorthand Reporter within and for Tulsa County,
State of Oklahoma, do hereby certify that the above
named witness was by me first duly sworn to testify
the truth, the whole truth and nothing but the truth
in the case aforesaid, and that | reported in
stenograph his deposition; that my stenograph notes
were theresfter transcribed and reduced to
typewritten form under my supervision, as the same
appears herein.

| further certify that the foregoing 114
pages contain a full, true and correct transcript of
the depaosition taken at such time and place.

| further certify that | am not attorney
for or relative to either of said parties, or
otherwise interested in the event of said action.

WITNESS MY HAND AND SEAL this 20th day
of January, 2009.

LISA A. STEINMEYER, CRR

(Whereupon, the hearing was recessed at CSR No. 386
12:20 p.m.) 12:19PM
367 369
SIGNATURE PAGE CORRECTIONS TO THE DEPOSITION OF

I, Frank Coale, PhD, do hereby certify
that the foregoing deposition was presented to me by
LisaA. Steinmeyer asatrue and correct transcript
of the proceedings in the above styled and numbered
cause, and | now sign the same as true and correct.
WITNESS my hand this day of
, 2009.

FRANK COALE, PhD

SUBSCRIBED AND SWORN TO before me this
day of , 2009.

Notary Public

My Commission Expires:

368

FRANK COALE, PhD
Volume ll

PAGE AND LINE NUMBER CORRECTION
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